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PREFACE 

TO THE TWELFl'H EDITION 


The firbl of Aids to Aniit(Aiiy * appeared ir» 

1876, a book (T 64 pages. The j)ublication of eleven 
further editions is an indication of tlie ])opidarity of 
the bo(jk vvitli succeeding generations of medical 
studcuits. 

Ill ])r('.paring tliis edition I have retained the 
original plan, uhich is to i)r'wide an abstract ot the 
larger textbooks which cover human anatomy ‘;m 
by s^^stem. 1 liave included much new material: the 
broiu'lio-pidmonary segments, the conducting systdm 
of tlui lieait, the cerebial ventricles, and many other 
things too numcrou.s to mention hi*re. CJuntlegs 
adjustments hace lieen made and 13 new illustrations 
are added. While still retaining most of the old 
names (for continuity during a [lenod of transition) 
the new intornational nomencLaturo has been adopted, 
and where ap])r<ipriate both new and old names are 
in the index. 

This little book has been in use for nearly yo years, 
eind I ho])e the mwv edition will serve still better the 
needs of present-day students. 


R. J. LA^T. 
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CHAPIEK ONE 


The Joints 


A JOIN r is (ii(‘ anau.^cnipiit wFu'ichv .*;L-])aratc‘ bones or, 
cartilag('S arc atlaclicd to (Mch other. I'hc different 
kinds of joints can be cltissilied either stnicturally or 
fuiietioindly. 

STRUe.TlTKAL ('LASSU'K' V r ION i) 

(r) Fibrous joints; 'Ihe articulatinj< sui faces are 
attached l)y fibrous tissue coiicniuoiis with tlie pen- 
ostouin or pi’riehondruiiu AJovcnient vanes from 
(c-AC sutures of skull) to a wide range (r g, interosseous 
iiiernbrane of f('’<‘«inn). 

(2) Cartilaginous joints: 

i//) Primary cartilaginous: 15one and caVtilag^^ 
bleiul (c.g. all epiphys(‘s). There is no 
nio\ enient at all. 

Secondary cartilaginous (also called sym- 
})hvsis) : Oei'urs only betvvc'en bones. ICach 
articulating bone surface is coated with 
hyaline cai tiiage. 1'he two cartilage plates 
tire iiniteil by J'lbroiis tissue which often 
contains a cavity. 'I'he cavity contains 
either lymph (e.g. syTn])hysis jnibis, maiiu- 
biio-sLernal joint) or a gel (intervorh'bral 
disc). It never contains synovial iUiid. 
Slight movement is allowed. 

Synovial joints: b'ree surfaces covered with 
hyaline ('artilage (except clavicle and mandible). Ku- 
dosed ill librtnis-tissue capsule. Capsule and all iion- 
articnlating surfaces lined by s^movial iifiembranc. 
Cavity contains a vi.seoiis synovial fluid secreted by 
the membrane. Movement varu's from nil [e.g. 

B 



THE JOINTS 

sacnj-ilmc joint) through a variety of types (hinge, 
pivot, gliding, ball and st^ckct, etc.) to great fn'cdom 
shoulder, hi]j). 


Foxc rroN Ah Classi i-ic' v rif)N' 

I'leely movable joints -most diarlliroses. 

Sliglitly movable joints arn}')JHartliroses (3r S}'ni- 
jdiyst's (These are jKTinaiK'nt joints of 
moveiiK'nl.) 

Immovable joints- sulur(‘s and sync'liondioses. 
('rii(\se are tem])or.'iiy joints of growth.) 



Me.. I - I'm. S 1 UUCTUKAL to. \S'-IFIC \'IH)N 1)1' jOIN'1^5, 
Ily.iljiie c.irtil.im^ is "hcnvii in lir.ivv hl.s k. 

In des(.nbing a joint tlie following systematic order 
IS recommended: 

(i) Delinilion, purpe)se and class. 

(*:) Articulating surfaces. 

Cofmecting ‘fuructures: syiiovaal membrane, if 
any. 

(4) Nerve and blood supply. 



development 


(5) Movements and mechanism. 

(0) Stability. Factors are (a) bony, (h) ligamen- 
tous, (^;) muscular. 

(7) Important! relations. 

(^) Applied anatomy. 

1 ) !■: V 1 : 1 o T’ M NT ( ) V* J o i<sr t s 
Condensations of mesoderm may ossify direct 
(ossification in membrane — e.^;. flat bones of skull, 
clavicle) or may chondrify first (ossilfcation in cartil- 
age — fi.g. base of skull, long bones generally). 
Mcs(')derm between bones produces joint structures. 
Joint cavity results from disappearance of mesoderm. 
Perichondrium persists across joint cavity as capsule, 
lined with synovial membrane. 

HloOI) Sl IM'KV O I' joiVTS 
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Nutrient art^piry of shaft supplies down to epiphy- 
seal cartilage — end arteries, subject to embolism and 
infarction (osteomyelitis in children common on shaft 
side of eppiphyseal plate). Epiphysis and capsule sup- 
plied by circulus vasculosus of William Hunter, lying 
between attachments of capsule and synovial mem- 
brane (I'ig. 2)? No anastomosis between circulus 
vasculosus and nutrient artery of sliaft until ossifica- 
tion of epiphyseal plate of cartilage at completion of 
growth (osteomVehtis in adult may affect any part of 
bone). 


\ 1-. R V K S U r P I. V OF J 0 1 N T S 

Motor ner\o to a iniisele commonly gives branch 
to supply joint on whu'h tlic muscle acts, and skin 
over joint (Hilton's Law). 

THE [OINTS Ol' THIC V 1 CRTIH 3 EAT. 

('()LITM:>J 

Before bfrtli whole coluinii is concave forwards 
(primary curve). After birth neck straightens with 
head ijnovenic.'^its and lumbar region wnth standing 
•(the two forw'ard convexities are called secondaiy 
curvts). Thorax and sacrum retain primary curves. 

The bodies of the vertebra* are united to one another 
by intervertebral discs which yield suHicieiitly to 
allow slight lieiiding and twisting of the column. 
This involves movement between the arches, so that 
there fire small diartlirodial joints on each side between 
each jiair of arches. 

I. — Joints of tiif: Bouif.s - S ympii ysks 
(Sfc I'ig. 5, p. 10). 

TJie articulating surfaces are Hat, except 111 the neck, 
where their edges are reciprocally bevelled and lipped 
for tiny synovial joints (Fig. 3). 

Intervertebral disc: The vertebral body is surfaced 
by a plate of hyaline cartilage. The anulus fihrosus, 
uniiing ^idjacent plates, is made of concentric layers 
of fibrous tissue. In each layer the fibres slope 
parallel at 45 degrees, alternating at right angles 



VERTEBRAL COLUMN 


throughout adjacent layers of the anmlus. Slightly 
posterior to true centre of anulus is a gel, the 
nucleus pulposiis. a remnant of the notochord. The 
g*el resists loss or volume by pressure of bod^ weight, 
and centrifugal thiust of nucleus tends to stretch 
fibres of anulus. 

Backward displacement of the nucleus pulposus or of injuftd 
disc tissue, causing pressure on the spinal cord or nerves, is 
a recognised clinical entity. 

The ligaments are anterior and posterior, the more 
superficial fibres forming a continuous band — the 
anterior longitudinal ligament extending from anterior 
ar('h of atlas down to the sacrum, and the posterior 
longitudinal ligament from the body of the axis to 
the sacrum. Anterior longitudinal ligament broadens 
from above down and is adherent to periosteum of 
each vertebral body. i\>sterioi longitudinal ligament 
IS attached more firmly to di.scs than to vertebne^ anc] 
IS wider opposite discs than opposite vertebra'. 


1 -Joints or riij-: Aut Jins 
These are gliding diarthrodial joints betwecjji the 
inferior articular processes of the vertebra above* 
(" upper facets "j and the superior articular proce.sses 
of the vertebra below (“ lower facets "). 

The facets are arranged as follows (Fig. 3) : 


Recton. 

Cervical. 


Thoracic. 


Lumbar. 


Shape and Direction. 

Flat. Ill i-aiiie piano. 

Upper facet: down- 
wards and forwards 

Lower facet: upwards 
and ‘backwards. 

Flat. On arc of circle 

Upper facet: forwards. 

Lower facet: backwards. 

Upper convex: faces 
laterally. 

Lower concave : faces 
medially. 


Movement Allowed 
Flexion and extension. 
Lateral flexion. 


Flexion and extension. 

Rotation. 

Slight lateral flexion 

Flexion and extension 
and lateral flexion 
giving circumduc- 
tion of column as a 
whole. 


Note on movements. Head nodding and rotation 
occur at atlanto-occipital and atlanto- axial joints 
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{q.v.). Elsewlwe in column flexion-extension and 
lateral flexion are possible in all regions (range of each 
vanes with region). Pure rotation possible only in 
thorax (limited by splinting elfect ift ribs). Lateral 
flexion in neck and thorax (not in lumbar region) 
accompanied by secondary rotation; upper facet 
g];des down back on concave side, glides up and 
foriLUiyd on conve.x side. So ti]) of s])inous process 
rotates towards lateral convexity of cur\c (seen in 
scoliosis). * 



Fig. 3. — fveiCAL Cervical, Thoracic awd Lumbar 
Vlkteural Articulations (see table p. 5). 

Ligaments connecting the arches : 

(1) Capsular ligaments of the above joints. 

(2) The laminae are connected by the ligamenta 
flava — thick, longitudinal, elastic bands attached 
above td the anteVior aspect of the lower border of 
a lamina, and below to the posterior aspect of the 
upper border. 
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(3) The spines are connected by w«ak interspinous 
ligaments, and their tips by strf'nger supraspinous 
ligaments. In the neck, the ligamentum nuchcB is a 
modification of^these. It is not a stout elziBtic band 
in man, as it is in some quadrupeds, but is a thin 
sickle-shaped intermuscular septum attached abbve to 
the occipital crest, below to the spine df the 7th cervical 
vertebra. Its deep edge reaches the spines of the other 
cervical vertebral ; its superficial edge reaches the 
investing fascia between the posterior neck muscles. 

(4) Intertrans verse ligaments : These are weak 
and thin, and connect the transverse processes; they 
are paired on each side. 


3 . — SPKcfAL Joints conckrnki) with 

M O V K M K N T S OF ' J 1 li 11 iC A O 

The ist cervical vertebra articulates above with 
the occipital bone, and the joints between the atlas 
and axis are gieatly modified to allo\^ rotation of 
the head. These joints are in series with the lateral 
joints between the bodies of the cervical vytebrae 
(p. 4), not with the arch-joints of other vertebrae 
The ist and 2nd cervical nerves come out behind 
them. 

Joints between the head and the vertebral column — 

The atlanto-occipital joints (Fig. 4). — The articular 

surfaces are the uiiper, reniform, concave surface of the 
lateral mass of the atlas, and the convex occipital con- 
dyles. They are connected by a capsule. The anterior 
and posterior arches of the atlas are connected to the 
margins of the foramen magnum by the anterior and 
posterior atlanto-occipital membranes. The lower 
edge of the posterior atlanto-occipital meml^rane 
arches across the groove on the posterior arch of the 
atlas to allow the vertebral artery to enter the verte- 
bral canal and the ist nerve to come out. 

Movements: Flexion and extension. Lateral flexion. 
No rotation. 

The stability of the atlanto-occipital joints depends 
on the skull being held dowm by ligaments connecting 
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the skull to tits axis, and by short muscles sur- 
rounding the joints (see p. 64 and I'lg. 25). 

The atlanto-axial joints (Fig. 4) : 

(i) The transverse ligament of the atlas, attached 
to tubercles on the medial aspect of the lateral 
masseS, shuts off a small anterior compartment for 



I'lG. 4 . — Ligaments Connectinc; the Skull to the 
Atlas and Axis. 

The arches of the vertebrin and the occipital bone down to the 
condyles have been cut away, and the brain and cord 
removed. 


the dens from a. largi'r posterior containing the spinal 
cord. 

(2) The dens projects into the anterior compart- 
ment?, and has a smooth cartilaginous surface in front 
to form a synovial joint with a facet on the back of 
the anterior arch of the atlas; similarly the dens is 
cartilage-covered behind, to articulate with the front 
of the transverse ligament, by an intervening bursa. 

(3) At*the junction of pedicle with body the axis 
has a large oval facet facing iijiwards and slightly 
outwards. The under suriace of the lateral mass 
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of the atlas has a similar facet articulating with 
this by a synovial joint. 

Movements : When the atlas rotates, carrying with 
if the head, the lateral mass slides forwaids and 
backwards at this joint. 

Running downwards and inwards from the back 
of the lateral mass to the back of the l 5 ody of the axjs 
is a thin but strong accessory atlanto-axial ligament. 

(4) Other ligaments connecting the skull to the 
axis: 

(a) The apical ligament from the tip of the dens 
to the anterior margin of the foramen 
niagnum (remnant of the notochord), 

{h) 'I'Jic stroilg alar (check) ligaments connecting 
the sides of the dens to the medial aspect of 
the occipital condyles 

(c) A band stretching up from the back of the 
body of the, axis to the transverse liga- 
ment, and thence to the foramen magnum. 
These with the transverse ligSment form* 
tli(‘ cruciform (cruciate) ligament, of which 
they are the upper and lowcr#crura. 

{d) The membrana tectoria is a broad band 
separating the cruciform ligament from the 
dura mater of the spinal cord — attached 
to the body of the axis with the posterior 
longitudinal ligament. Above it enters the 
skull through the foramen inagniim, to fuse 
with the periosteum of the basi-occiput. 
The .s]:)inal dura mater is adherent to the 
membrana tectoria. 


I^UMJiO-SACRAT, JOINT 

The lower surface of the 5th lumbar vertebra 
slopes downwards and forwards, its body being a 
wedge, narrow behind ; this wedge supports the whole 
weight of trunk above, and has a tendency to slip 
forw’ards (spondylolisthesis), prevented by th*e trans- 
verse direction of the articular facets, the inter- 
vertebral disc and the strong ilio-lumbar ligaments. 
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Nerve snppli^ of vertebra] joints; They are sup- 
plied by branches of the corresponding spinal nerves, 

which pass out close to the joints. 


THE JOINTS OF THE RIBS (Fig 5) 

A typical rib articulates behind by its head and 
by its tubercle with the vertebral column; anteriorly 
the first seven , costal cartilages articulate with the 
sternum, and the 8th, 9th and loth with the costal 
cartilage above. The junction of the rib with its 
costal cartilage represents the failure of the ossifica- 
tion process to extend all the way round, a syn- 
chondrosis resulting. 


Joints oi- the Heads of the. Bins 
(Syn ovi al) 

From th(i 2nd to the 9th. the head articulates with 
facets on the upper border of the corresponding 



Fig. 5. — Showing Ligaments Connecting Kih to Transverse 
Process of Vertehra, Joint Cavity of Hkad of Rib 
AN o (BY Removal of Arches and Spinal Cord) the 
Posterior Longitudinal Ligament. 

vertebral body and the lower border of the vertebra 
above. Between the two a ridge on the head of the 
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XX 


rib is attached to the edge of the intervertebral disc 
by an intra-articular ligament. The anterior part of 
the capsule of riie joint is reinforced by a triradiate 
ligament, whose central limb crosses thoi midline 
forming the hypochordal bar. The first and the 
lower three ribs have a simple joint — each wfth its 
own vertebral body. 

1 () I N 'r b OF Til F T U li K R C L K S O F T IIIC R I B S 
(Synovial) 

The medial facet of the tubercle articulates with a 
facet on the front of the tip of the corresponding 
transverse process, exce])t the last two ribs. 

Accessory ligaments (costo-transverse liga- 
ments) : 

(а) Connecting the rib to tne transverse process 
of the coiTesponding vertebra are: 

The costo-transverse ligament — from the back of 
the neck of the nb to the front of tl^ transverse 
process (also call(‘d ligament of neck). 

The lateral costo-transverse ligament — from the 
lateral facet of tlie tubercle to the tip o^the traifevcrse 
process, 

(б) To the transverse process above. 

The superior — consisting of two bands, anterior 
and posterior, from the uppier edge of the neck to 
the lower border of transverse process above. 

Movements : The raising of the shaft of the rib 
by tlie intercostal muscles results in a gliding move- 
ment in both the joint of the head and that of the 
tubercle. The neck rotates around its own long 
axis. 


COSTO-C HON DEAL JOINTS 

All these arc primary cartilaginous joints, permitting 
no movement. 

Joints of the Costal Cartilages with 
THE Sternum 

First costal cartilage fixed by synchondrosis to 
manubrium; the two move as one, hence persistence 
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throughout life^of the movable joint between manu- 
brium and body of sternum. Rigidity of first costal 
cartilage essential for attachment of costo-claviciilar 
ligament^to stabilize clavicle (p. i6) aid thus whole of 
upper limb. 

Segments of sternum (sternebnc) ossify separately. 
Costal cartilagei articulates with upper and lower 
edges of adjacent sternebnc by synovial joint, divided 
into upper and lower oimpartments by small intra- 
articiilar ligame^it. As sternum ossilies, fusion of 
adjacent sternebra^ is accompanied by disa])pcarance 
of intra-articul'ir ligament. Hence in adult cliondro- 
sternal synovial joints are single cavities except 
second, where intra-articular ligament persists. 


SUMMAR V 

First chondrosternal articulation non-synovial 
throughout lite. Second a bil^'cular synovial cavity 
throughout Jife. Third to seventh synovial cavities 
bilocular in infancy, unilocular after ossification of 
gladiolus is complete in adolescence, and tend to 
beconi3 obliteri^ted in old age. Tips of 8th, 9th and 
•oth costal cartilages form synovial jc)ints, each with 
costal cartilage above it. 


I fj) 1 N T S O r T H K S T K R N J C U R A C 
These are cartilaginous joints which disappear 
from below upwards up to early adult life. The joint 
between the manubrium and gladiolus, however, per- 
sists throughout life. It is a secondary cartilaginous 
joint, and moves during respiration. 

Muvi'MEnts of the Thorax in 
Respiration 

Hie ribs arc pulled up by the intercostal muscles 
and, because of their curves, increase the transverse 
diameter* of the ch*esT:; also, since they are directed 
obli(juely downwards, the raising of them increases the 
anteno-posterior diameter of the chest — pushing the 
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sternum forwards. This is the “pum^handle’’ move- 
ment. Towards the end of deep inspiration dia- 
phragm pulls UD and everts ribs of the costal ifiargin; 
this IS tlie ‘^bucKet-handle” movement. 


THE MANDIBULAR j6lNT 
(TEMPORO MANDIBULAR JOINT) 

(Fig. 6, and see Fig. 21, p. 52) 

A joint l)ct\vecn the head of the mandible and 
the mandibular fossa Jind eminence on the under 
surface of the lemjioral bone. It has a double joint 
cavity designed j:o allow the head to glide on the base 
of the skull and also to hinge round its long axis. 
Articulating surfaces : 

Head of mandible has its long axis directed back- 
wards and medially, and is covered by fibro-ca^lilage 
winch extends well d(.fvvn back of condyle. 

Mandibular fossa of tcmjioral bone is fcArined entirely 
by squama of temporal. The concave anterior 
surface of the tympanic plate looks like part of the 
tirticular surface, but is occupied b3f parotief gland 
(see Fig. b). I'hc articular eminence is covered witn 
iibro-cartilagc, and is within the joint. 

'I'he capsule IS loo.se. Its upjKT limit is attached 
posteriorly to the sciuamo-tympanic and pelro- 
scjiiamous sutures, and anteriorly to just m front of 
the articular eminence. Below, the cap.sulc is 
attached along the articular margin of the head of the 
mandible, and is strengthened laterally by the lateral 
(teniporo -mandibular) ligament, whose fibres are 
directed from the glenoid tubercle downwards and 
backw'ards to the neck of the mandible. 

The articular disc, adapted to the bony surfaces, 
is attached all round to the capsule: it receives 
anteriorly fibres of the lateral pterygoid muscle. 

Accessory ligaments : Two bands are usually 
described as additional ligaments of this joint. 

Spheno-mandibnlar ligament :* A flat band from 
spine of sphenoid to lingula and lower margin of 
mandibular foramen. 
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Stylo-mandihnlar ligament: Fascial band from 
styloid process to posterior border of ramus. 

Note — The spheno-mandibular ligament is a part 
of the embryonic mandibular (or isi visceral) arch‘. 
This arch is completed by anterior ligament of 
mallcfis, malleus and incus above, and by Meckle's 



Fig. 6. — The Llit Tempoko-Mandiuular Joint seen from 
THE Side. 

Note the direction of fibres of lateral (temporo-mandibular) 
ligament. Inset; the joint opened to show the meniscus. 

cartilage below. Note also that the maxillary vessels, 
anriculo-temporal nerve and libres of lateral pterygoid 
muscle separate the ligament from the mandible, but 
the chorda tympani nerve lies deep to the ligament. 

Nerve supply: A relatively large branch from the 
auricnlo-tcmporal (mandibular division of 5th nerve) 
with a small contribution from the nerve to the 
masseter (Flilton’s Law). 

Movements: The mandible (head and disc together) 
is protruded by tbe.lateral pterygoid and retruded by 
the posterior fibres of temporalis. I'he mouth is 
opened by the lateral pterygoid muscles, which pull 
the head and disc forwards on to the articular 
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eminence, and by the digastric muscle^ which retracts 
and depresses the chin, aided by gravity. 

The mandibl(^is puUed up again by the combined 
actions of the temporalis, masseter anci medial 
pterygoid muscles (Fig. -ii). 

Side-to-side movements are produced by unilAteral 
action of the pterygoids. 

Note. — The ramus of the mandible moves round a 
transverse axis between the two lingulae. (This 
can be confirmed by finding an immobile point in 
one's own jaw, about half-way down the ramus.) 
Til is point being immobile, the inferior dental nerve 
is not stretched during opening of the jaw. 

The advantage of the gliding mechanism in con- ^ 
trast with a hinge-joint is that it gives some degree 
of parallelism of the open jaws, and allows grinding 
movements. It has the disadvantage that the con- 
dyle may slip beyond the articular cnuncncci and 
become fixed below tht^ zygomatic arch (dislocation). 


THE JOINTS or THE UPPER EXTREMITY 

S'l j. n N'o-('L wicri AK Joint (Fig. 7) 

A gliding synovial joint allowing little movement; 
this little movement, however, is translated into free 
movement of the outer end of the clavicle. 

Articulating surfaces: These arc three, the medial 
end of the clavicle articulating with the manubrium 
stern i and with the upper surface of the first costal 
cartilage. 

The angle of the manubrium sterni shows a shallow 
cartilage-covered notch. The medial end of the 
clavicle, surfaced by fibro-cartilage, is enlarged and 
prominent. It rests ]^artl3/' on this notch and pfLrtly 
on the first costal cartilage. 'Fhere is no adaptation 
of the articular surfaces to one another. 

Connecting structures : In addition to the capsule, 
there are anterior and posterior ligaments and a 
superior ligament. The superioi^ ligament* is very 
strong and stretches across to blend with the similai 
ligament of the opposite side (interclavicular 
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ligament). Outside the capsule the medial end of the 
clavicle is firmly bound down to the first costal 
cartilage by the thick costo-clavicular (rhomboid) 
ligamenL. 

The joint is subdivided by an intra-articular disc 
whicfi. in addition to being attached by its periphery 
tQ the capsultf, is attached below to the costal 


Common Carotid Art 

Internal Jugular Vein 
Sternothyroid 
Sternohyoid 


Subclavian 
Artery ^ 
Vein 



Costo- 
lavicular 
Liqt. 

Intra-articular 

Fibrocartilagc 


Fig. 7. — Tiiii: Posterior Relations of the Sterno- 
clavicular Joint. 

The joint has been opened to show the intra-articular fibro- 
( .irlilage. 

cartilage and above to the clavicle. Synovial mem- 
brane lines tlte capsule of each compartment of the 
joint. 

Nirve supply : Suprasternal cutaneous nerve (C. 
3p 4)- 

Movements: By allowing slight gliding, the joint 
allows the lateral end of the clavicle (hence the arm) 
to sweep through wide arcs especially in the vertical 
plane, t^lavicular'movcment is induced passively by 
scapular movement (p. 20). In vertical and hori- 
zontal planes medial end of clavicle moves around 
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costo-clavicular ligament in opposite direction to 
lateral end, like a very asymrRetrical see-saw. 
Clavicle also rotates (up to "40 degrees) around its long 
axis in abduction of arm. 

Stability: Moduli end of clavicle prevcTntcd from 
o\er-elevalion by downward pull of disc and inter- 
clavicular ligament. Medial thruf^t from elbow or 
hand resisted by costo-clavicular ligament, whidh is 
stronger than clavicle itself (clavicle fractures before 
ligament ruptures). • 

Posterior relations: Immediately behind the joint 
are the great vessels of the neck — namely, the left 
innominate vein and left common carotid artery, and 
on the right side the bifurcation of the innominate 
artery; betweefi the vessels and the joint are the thiA 
sterno-thyroid and sterno-hyoid muscles. 

Behind the joint and the vessels is the anterior 
border of the pleura. 

A C K 0 M I 0 - C L A V I C 0 L A K J O I N T 

This IS a synovial joint allowing a limited amoifnt 
of gliding movement. 

Articulating structures : Flat facet ^n clavittle faces 
downwards and laterally. Flat facet on acromi« 5 n 
faces upwards and medially. The clavicle therefore 
overlaps the acromion process. 

Connecting structures : Simple capsule thickened 
above. 

Coraco-clavicular ligament [conoid and trapezoid 
ligaments) is an accessory ligament of this joint. 
Conoid ligament, ajxjx downwards, connects conoid 
tubercle of coracoid process to that of clavicle; 
helps muscles "to resist downward pull of scapula and 
attached upper limb. Trapezoid ligament directed 
nearly horizontally outwards from top of cora«oid to 
trapezoid ridge on clavicle. Takes medial thrust of 
scapula from humerus to clavicle. 

The joint also has an imperfect intra-articular disc. 

Nerve supply: Supra-acromial nerves (C 3, 4). 

Movements: Induced passivelj^ by sciipelar move- 
ment. Axis of movement is coraco-clavicular ligament. 

(i) When arm is raised above shoulder, scapula 
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rotates on clavicle so as to make glenoid fossa face 
upwards. 

( 2 ) As arm moves forwards body of scapula clings 
to chest J^vall, which involves diminfition of angle* 
between coracoid and clavicle, allowed by gliding of 
joint 5*irfacc.s. 

Note. — (i) ThVs joint is subcutaneous and readily 
palpable. 

( 2 ) Ujnvard dislocation of outer end of clavicle 
ts readily reduced, but will not remain reduced 
owing to inclination of surfaces. 

Shod i.ni:R-j oiNT (Fig. S) 

This is a synovial balFand-socket " joint, allow- 
ing very free movement between the humerus and 
the scapula. 



Fio. 8. — Diagram of the Shoulder-Joint opened to show 
THAT T*iE Epiphysial Line of the Humerus is partly 
WITHIN THE Capsule and partly outside it. 

Note that the coraco-humeral ligarncut does not arise from 
the root of the coracoid process. 
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Articulating structures: Head o!*bumerus forms 
nearly half a sphere; directed medially, upwards and 
^backwards. 

Glenoid fossa of scapula is slightly coifbave and 
pear-shaped. It is much smaller than the head of 
the humerus. With the arm han/jing naturilly it 
faces forwards as well as laterally. It is deepened 
slightly by a rim of fibro-cartilage — the gleuoidal 
labrum. bevelopmentally it includes part of the 
coracoid. 

The socket is guarded above by the coraco-acromial 
ligament, which with the two processes forms the 
coraco-acromial arch. The coraco-acromial liga- 
ment is flat and triangular; its wide end is attached 
to the lateral border of the coracoid process, its apex 
to the acromion in front of the clavicular facet. 

Connecting structures : The capsule is very loose. 
It is attached to the scapula outside the gle«oidal 
labrum, and to the humerus around the anatomical 
neck, except that it extends about i inch down the 
shaft on the medial aspect. It bridges across the 
top of the intertubercuiaV sulcus, andjt is perforated 
in front by the subscapularis bursa. 

The epiphyseal line of the humerus is extracapsular, 
except the small medial part where the capsule 
extends down tlic shaft (Fig. 8). 

The synovial membrane lines the capsule; com- 
municates with the subscapularis bursa; encloses the 
biceps tendon and passes out along the tendon under 
the transver.se ligament; and covers the small area 
of shaft within the joint. 

Special ligaments : (i) Coraco-humeral : From the 

coracoid process to the neck of the humerus above the 
great tiibero.sity. 

(2) Gleno-humeral : Three thickenings within cap- 
sule on its anterior aspect — upper, middle and lower. 

(3) Tendon of long head of biceps : Passes (within 
the capsule) from the supraglenoid tubercle across 
the top of the joint to the bicipital groove. 

(4) Tendons of spinati, subscapularis and teres 
minor are partly attached into capsule, which they 
strengthen above, in front and behind. Capsule with 
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fused tendons la called " rotator cuff." Rotator cuff 
plays below coraco-acromial arch, lubricated by sub- 
acromial bursa. 

Nerves •enter the joint from the suprascapular* 
circumflex and subscapular (Hilton’s Law, p. 4). 

Arteries enter from the suprascapular and anterior 
and posterior cifcumflex. 

Movements: All bid very slight glcno-humcral move- 
ment always accompamed by movements of scapula on 
clavicle and of cldvicle on maniibYium. vSlioulder joint 
and both clavicular joints make a chain of three joints 
forming a " thoraco-humeral " articulation. Move- 
ments in each joint should be analysed separately, 
although they occur simultaneously. . 

Movement at shoulder joint. Very free; limited by 
available surface of head of humerus (check on dry 
bones) and by tension in soft parts. Flexion in 
sagitt^il })lanc up to almost full abduction. ICxtension 
limited to 45 degrees or lc.ss. •Abduction in coronal 
plane to ouly go degrees unless humerus rotates 
laterally, when alxluction possible uj) to 120 degrees. 
(Rejieat for emjihaois, these movements always accom- 
panied by nu^ements of scapula and of clavicle.) 
Medial and lateral rotation around long ttxis of 
humerus limited by available articular surface. 

Movements of scapula. Protraction (as in reaching 
forwards) produced by serratus anterior and pectorals. 
Retraction by trapezius with rhomboids. Rotation 
produced by tra]u*zms and last four digitations of 
serratus anterior (Fig. 26). In raising arm to 180 
degrees, 120 degrees occurs at shoulder joint, 20 degrees 
by rotation of scapula on clavicle, and 40 degrees by 
rotation of clavicle around its long axis. 

Stability: (i) Bony factors. Deepening of fossa by 
glcnfliidal labrum. (2) Ligamentous factors. Coraco- 
acromial ligament prevents upward dislocation. 
(3) Muscular factors. Ihill of muscles of rotator cuff 
holds humeral head in glenoid cavity. Long head of 
triceps acts as a strap below the joint in full abduction. 

TjIE JiLBOW- joint (Fig. 9) 

This is a hinge-joint between the lower end of the 
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humerus and the ulna and radius. < Its cavitv and 
some of its ligaments are common to it and the 
superior radio-ulnar joint, but the latter is described 
Separately becatise of its en- 
tirely different movement 
Articular structures : The 
troclilcar notch of the ulna 
embraces the trochlea of 
the liiimeriis; tlie slightly 
concave circular upper sur- 
face of the head of the 
radius articulates with the 
convex capitulum of the 
humerus. 

Connecting structures : 

Capsule is very thin in 
front and behind, and is 
attached to the humerus 
above the coronoid and — Diai'.ram of Eluow- 

radial fossrc in front and Joint OPHNiflo from Front». 
to the margins of the large jNJote that the lateral liga- 
olecranon fossa behind. ment is attached fylow to 

Distally it is attached to the annular ligament-# 

the margins of the troch- bone, 

lea of the ulna and to 

the annular ligament of the superior radio-ulnar 
joint. 

The epiphyseal line of the humerus is almost 
entirely intracapsular; that of the ulna extriicapsular. 
and of the radius intracapsular. 

Collateral ligaments : Medial ligament is triangular 
in shape; attached proximally to the medial epi- 
condyle, distally to the medial margins of the 
coronoid and olecranon processes. Its distal sedge 
is thickened, forming the transverse band, under 
which the posterior recurrent ulnar artery and a 
branch of the ulnar nerve enter the joint. 

Lateral ligament runs from the lateral epicondyle 
to the annular ligament (it is nT)t attache to the 
head of the radius, so as to allow this to rotate freely 
in pronation and supination). 
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Synovial meiabrane covers the floors of the olec- 
ranon, radial and coronoid fossae, and extends into 
the superior radio-ulnar joint, lining the annular 
ligament.# * 

Nerve Supply: From musculo-cutaneous, median, 
radiaPand ulnar (Hilton's Law). 

Nlood Supply f From anastomosis around elbow- 
joint (profunda brachii, ulnar collateral, supra- 
trochlear, radial, ulnar and interosseous recurrent). 

Movements : I^exion and extension only. 

Note. — “ Carrying " angle open laterally, due to 
medial part of lower end of humerus being lower than 
lateral. Matched by eijual and opposite carrying 
angle at the v/rist. Carrying angle elbow obvious 
if extended forearm is supinated, (lisa])pears in 
pronation (the “ working position *') to bring axes of 
arm and forearm into line. 

Important relations : The joint is deeply placed, 
being covered by the thick tliceps tendon behind, 
and by brachialis and brachio-radialis in front. 
The ulnar nerve lying on the medial epicondyle 
is in contact with the medial ligament. 

Radio-ulnak Joints 

The head of the radius rotates in the radial notch 
at the superior joint; the lower end of the radius 
slides round the head of the ulna at the inferior joint. 
The interosseous membrane constitutes the " middle 
joint." 

Superior joint: The anular ligament (Fig. o) is 
attached to the anterior and posterior margins of the 
radial notch of the ulna, and encircles the head of the 
radius. Its lower edge forms a smaller ring than its 
uppet, so that the head of the radius cannot readily 
be pulled out from its grasp. 

The ssmovial membrane, continuous with that of 
the elbow-joint, is attached to the neck of the radius 
but bulges slightly below the annular ligament, 
supported by the quadrate ligament. 

I^erior joint : The convex head of the ulna is 
accommodated in the concave medial side of the 
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lower end of the radius. The rnedial^dge of the lower 
end of the radius is attached to base of styloid process 
of the ulna by a triangular hbro-cartilage, so that 
the styloid prcfcess forms the centre of a circle round 
which the radius moves. 

The joint lias thin and lax anterior and pefeterior 
Jigaments. 

Synovial membrane is separate from that of wnst. 
It bulges up beneath the pronator quadratus {mem- 
brana saccifonnis) anterior If) •the interosseous 
membrane. 

The interosseous membrane constitutes the radio- 
ulnar ssmdesmosis. Its hbres are mostly directed 
downwards and medially, so that a shock passing up 
the radius would pull on these fibres and so be taken* 
up by the ulna. An independent interosseous band 
runs upwards from the lower part of the tubercle of 
the radius to the coronoid process and is cal\pd the 
oblique cord\ between it and the membrane the 
posterior interoiseous vessels pass to. the back of 
the forearm. 

Quadrate Ligament : Lax fibrous bands joining 
radius and ulna immediately below* superior radiq- 
iilnar joint. 

Pronation and Supination: These are rolling move- 
ments of radius and hand about a fixed ulna. Axis 
of rotation passes through centres of curvatures of 
head of radius and head of ulna. Almost always these 
movements arc acconipU7iied simultaneously by abduc- 
tion or adduction f)f lower end of ulna in order to 
centre the grip of the hand [e.g. turning a door knob, 
scrcwdriv er , etc . ) . 


Tiir. Wrist- JOINT 

This is only the joint between the forearm and the 
proximal row of carpal bones; the other joints are 
intercarpal. The slightly concave distal surface of 
the radius articulates with the convex proximal 
surfaces of the scaphoid and Inflate boneS, and the 
triangular fibro-cartilage separates the head of the 
ulna from the triquetral; note that the triquetral 
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only touches the^ cartilage when the hand is strongly 
adducted. 

Ligaments: Anterior and posterior ligaments run^ 

medially ynd distally from the radius. Lateral and* 
medial ligaments run from the styloid processes of 
radius'and ulna to carpal bones. All these also form 
ligaments of the carpal joints. 

Movements: I'hese are flexion-extension and abduc- 
tion-adduction. In working position of almost full 
proiiation of forearm, common inovtunent is of 
hammering a nail in, i.e. extension-abduction and 
flexion-adduction Former movement is anti-gravity 
and IS performed by two radial extensor muscles 
/longus and brevis), while a .single muscle serve's each 
other movement. 


('akpal Joints 

The'important features of these are the interosseous 
ligaments which limit individual joint cavities. They 
ocx:ur : 

(i) Between the bones of the proximal row, shut- 
ting oft the carpal joints from the wTist-joint. 

' (2) Connecting the distal row of bones, thus shutting 
off a large complex mid-carpal joint from the carpo- 
metacarpal joints. These are not always complete, 
so that the joints may communicate. 

The pisiform has an independent joint with the 
triquetral. Extensions of the tendon of the flexor 
carpi ulnaris form the pisi-hamate and pisi-meta- 
carjial ligaments, the latter reaching base of fifth 
metacarpal. 

('AH]’0-MKTA<'A rpac J oint.s 

Thd first (that of the thumb) is an independent 
joint. The other four are subdivided by an interosse- 
ous ligament from the capitate to the 3rd meta- 
carpal, so that there is a lateral joint between the 
trapezoid and capitate and the 2nd and 3rd meta- 
carpals; dnd a medial joint between the hamate and 
the 4th and 5th metacarpals. These joints communi- 
cate with the three joints between the bases of the 
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four inner metacarpals. The joint* between the 
metacarpals are limited distally by the interosseous 
(deep transvers^ metacarpal ligaments. 

Car PO-METACARPA L JoiNT OF THE 
T H U M Ji 

This joint is quite independent of the others 
structurally and functionally. It has saddle-shaped 
facets on the trapezium and base oj the first meta- 
carpal, and a loose capsule. It allows of flexion, 
extension, adduction, abduction and circumduction. 
At rest plane of llnimb metacarpal is at right avgle to 
remaining metacarpals. In opposition saddle shape 
of base causes slight rotation of first metacarpal (note 
change of duertion of thumb nail during opposition). 

IVI r: T A C A R 1* O - P II A L A N (i P. A L J O I N T S 
These arc between yie convex head of the meta- 
carpal and the single oval concave facet on the 
proximal end of the proximal phalanx. 

Anteriorly the ligament is tough and forms a 
fibro-cartUaginous plate ; posteriorly U is thii^ and 
lax. Thus flexion is free, but extension hardly 
possible beyond the straight position. The head of 
the metacarpal is wider in front than behind, and 
the collateral ligaments are attached to the posterior 
part of the head. The result is that the fingers are 
locked in flexion, but can be moved from side to 
side in extension. 

I N T ]•: UP II A T. A N 0 JC A L J ( ) I N T b 
Each of these is a hinge-joint with well-marked 
collateral ligaments. The head of a phalanx has a 
double convex knuckle, the base a corresponding 
double concave facet. 

THE JOINTS OF THE PELVIS 
The Sacro-iliac Joint (Figs. 10 and Ji) 

The sacro-iliac joint transmits *the weiglft of the 
body through the pelvis to the lower limb. It is 
a synovial joint, but the articular surfaces (auncula? 
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surface of sacpjim and of ilium), while coated with 
hyaline cartilage, are tubercalated and interlock with 
one another. Behind and above the articular surfaces 
are extensive rough areas coiinettcd by strong 
interosseous sacro-tltac ligaments , wliich ** suspend 
the Vertebral column between the two innominate 
bones. Note tnat the sacrum is wedge-shaped in 
transverse section — the base of the wedge is antero- 
inferior — so that the sacrum is not " wedged " into 
the pelvis, but is “prevented from falling into the 
pelvis “ by the ligaments. 

Connecting structures — Sacro-iliac ligaments ; 

(a) Interosseous mentioned above. 



Fig. lo, — T he Sacro-Iliac Joint seen from Behinu. 

Note tlic relation of the sacro- tuberous ligament to the 
lowest fibres of the long dorsal sacro-ili.ic ligament. 

(b) Anterior— connect anterior margins of articular 
surfaces^ 

(c) Posterior : Short — connect upper part of sacrum 
to ilium. 
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Long {oblique ) — connect lower '^rt of sacrum 
to ilium ; continuous with sacro-tu herons ligament 

Accessory ligaments : These are not connected 
flirectly with tne joint, but function in aespect to 
the joint. 

(a) Sacro-tnberous ligament — from back of sacrum 
to tuberosity of ischium. 

(b) Sacro-spinons ligament — anterior to sacro< 
tuberous; from side of sacrum to spine of ischium. 

Note. — These two ligaments hold dbwn the posterior 
part of the sacrum, resisting the tendency of the weight 



Fig. ir. — S howing thk Tendency of the Weight of the 
Body to Twist the Sacrum Forwards and the Function 
OF the Sacfo-Spinous and Sacko-Tuberous Ligaments 
IN Resisting this Tendency. 


of the vertebral column to push down the front of 
the sacrum and so to tip up the back. 

(c) Uio-lombar ligament — from the transverse pro- 
cess of the 5th lumbar vertebra to the iliac crest. , A 
strong band, which being directed backwards* and 
upwards as well as laterally, acts as a suspensory 
ligament for the column. 

Important relations : Passing down in front of the 
joint are the obturator nerve ai^d the lumbo-sacral 
trunk and first sacral nerve. 

Also in front of the joint, separated by fat contain- 
ing the nerves, are the bifurcations of the common iliac 
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vessels — the vcAis being nearer to the joint. Ureters 
cross pelvic brim in front of each joint. 

The Symtiiysis Puihs 

Th«; symphysis pubis is a secondary cartilaginous 
joint between the apposed surfaces of the pubic 
boaies. 

The bony surfaces are coated with hyaline cartilage, 
^and the cartilagmous surfaces are firmly united by 
an interpilbic disc of fibro-cartilage. The fibro- 
cartilage may contain a small non-synovial cavity. 

Ligaments are anterior, posterior, superior and 
inferior or subpubic (arcuate) 

* The snbpnbic ligament is a thick band, continued 
above into the interpubic disc and having extensive 
attachment along the edges of the subpubic arch 
It is separated from the perineal membrane (triangular 
ligam'ent) by the deep dorsal vein of the penis. 

THE JOINTS OF THE LOWER LIMB 

'rjii-: Kip- JOINT (Ibgs. 12 and 13) 

This is a ball-and-socket joint with great range of 
movement. It differs, however, from the shoulder- 
joint in that great stability is required to bear the 
superimposed weight. Accordingly, the head of the 
femur fits snugly into the deep acetabular fossa; the 
ligaments are strong, and the freedom of movement 
of the thigh depends on the shaft of the femur being 
held away from the pelvis by the relatively long neck. 

Articulating structures — ^Acetabulum : Faces largely 
downwards for weight-bearing. It is a cup-shaped 
fossa with prominent margins which are interrupted 
below at the acetabular notch. A large area extending 
from the notch to the centre of the acetabulum is 
not covered by articular cartilage, but is occupied by 
the Haversian pad of soft fat covered with synovial 
membraqe. Rim pi acetabulum is made more 
prominent by a fibro-cartilaginous acetabular labrum 
(cf. shoulder-joint) ; this forms a complete ring, 
bridging over the notch as the transverse ligament. 
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Head o! femur : Forms two-thirde of a sphere; 
shows small pit below and behind centre for attach- 
ment of ligament of head (ligamentum teres). 

Conoecting fractures — Capsule : This is strong 
and is attached outside the acetabular labrum and 
to the transverse ligament. Distally it covei^ the 
whole neck of the femur in front, extending to the 
intertrochanteric line ; but it leaves the lower part of 
the neck uncovered behind, being attached to the 
neck ^ inch j)roximal to the intertrochanteric crest. 
Small "arteries passing up under the edge of the cap- 
sule to the neck and head of the femur carry with 
them fibrous bands, which form reflections of the 
ca])siile along 1^0 neck known as retinacula. The 
capsule in some cases is perforated medially and in 
front by tlic bursa under the ji^oas. 

Ilio-femoral ligament ( Y-shaped ligament of Bigelow ) ; 
Spreads like an inverted Y down front of joint, from 
lower part of antenot inferior iliac spine to inter- 
trochanteric line. Consists of very stirong lateral 
and medial bands with thinner intermediate part 
inseparably blended with capsule. This ligament is 
\'ery strong. It ])i events hyperextensibn of thl‘ hip-, 
joint. 

Note. — The psoas bursa is medial to this ligament. 

Ischio-femoral ligament : Fibres from ischium to 
back of capsule, mostly encircling back of neck 
transversely and forming zona orbicularis. 

Pubo-femoral ligament : Fibres on medial aspect of 
joint from ilio-pubic eminence to medial part of capsule. 

Ligament of . head of femur (ligamentum teres ) : 
A flattened band which passes inside the acetabulum 
from the margins of the acetabular notch to the pit on 
the head of the femur. It carries with it a sheath of 
synovial membrane and a small artery to head of 
femur. 

The ssmovial membrane, in addition to lining the 
capsule, also covers the neck uj) to the articular 
cartilage of the head, and dips in u*nder the tfansverse 
ligament to cover the Haversian pad of fat and to 
ensheath the ligament of the head. 
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Nerve supply r Branches from the obturator, sciatic 
(nerve to quadratus feinoris) and femoral (Hilton’s 
Law). , 

Arteriat supply : Branches from the obturator, 
medial circumflex and gluteal. Head of femur 
supphed with blood by arteries that pass along neck 



Fig. 12 , — Diagram of Left Hip-Joint Opened from 
Behind. 

Note that the capsule extends little more than half-way down 
the neck. The epiphysis of the head ot the femur is 
entirely mtracapsular. 

beneath the retinacular fibres of capsule; fracture of 
neck within the capsule thus likely to cause avascular 
necrosis of head of femur. 

Note. — The epiphysis at the junction of the head 
with the^ neck of tljic femur is entirely intracapsular. 

Movements : Because of the long neck of the femur, 
rotation of the head within the acetabulum produces 
(or is produced by) the various angular movements 



31 


THE fCNEE-JOINT 

of the femur. Accordingly, when we s^ak of flexion, 
extension, etc , at the hip, we really mean those 
movements of t|je shaft of the femur. Thus, when 
tfie femur is flexed or extended, the hea(> rotates 
around a transverse axis; when the thigh is abducted 



Fig. 13. — Leu Hip-Joint from the Front. 

Note that the capsule extends down the whole of the neck. 

or adducted, the head rotates around an antero- 
posterior axis; when the thigh is rotated the head 
rotates around a vertical axis. Note that muscles 
passing in front of the vertical axis must rotate 
the fully-extended femur Diediallv (iliopsoas, pectineus, 
adductor longus), 

T H J-: K N E E- j 0 1 N T (Figs. 14 and 15) 

This is essentially a lunge-joint, but allows of a 
little rotcition in flexion. The expanded lower 
extremity of the femur articulates with the expanded 
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upper end of t-iic tibia, and also with the patella. As 
it is a weight-bearing joint it requires to be very 
stable; the expansion of the bony ends helps this, but 
there is >no great adaptation of their shapes to one 
another; stability depends here on very strong 
ligafiients — intra- and extra-articular, and on muscles. 

Articulating structures : The lower end of the femur 
(h'lg. 14) consists of the condyles for the tibia and 
the patella. 



Tig. 14 — Lower Lnd of Ij-ft Fhmur.to Show Diffkrknces 
BETWEEN CoNDVLE^. 

I'lic l.iU’r.il coridylo is tlic more proiniiioiit. 

The condyles project backwards and are separated 
by the intercondylar notch; they are separated from 
the patellar surface by shallow grooves. The medial 
condyle is lower (with the femur vertical^, narrower 
and longer from before backwards than the lateral, 
and is also curved from before backwards, whereas 
the lateral is straight. This is in adaptation to the 
lateral rotation of the tibia during extension (see 
p. 36). The patellar surface is convex and prominent 
laterallv and concave medially. The posterior 
surface of the patella is concave laterally and convex 
medially. The lateral condyle of the tibia is broad 
from side to side, and the medial is oval with its 
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long axis antero-posterior^ — these corresponding to 
the femoral condyles. The posterior border of the 
lateral condyle o^the tibia is rounded off for the lateral 
nieniscus (see p. loi). 

Connecting structures — Extra-articular : (i) The 
capsule is thin and much strengthened by special liga- 
ments. Posteriorly it is attached to ^he margins of 
the femoral condyles and the intercondylar line 
above, and to the upper margins of th§ tibial condyles 
below; at the back of the lateral tibial condyle it is 
separated from the bone by the tendon of popliteus 
(see p. loi). 

Anteriorly the capsule is perforated where joint 
communicates wifh suprapatellar bursa; it attaches 
to the tibia along the anterior margins of the condyles, 
rhus the femoral epijihyscal line *s within the capsule 
anteriorly only; the tibial epiphyseal line is entirely 
cxtracapsular, 

(2) The medial liganlent: A broad fiat triangular 
hand attached abvjve to the medial epicoRdyle of the, 
femur. Posterior fibres arc attached to the medial 
meniscus (see below) ; superficial fibres pass down- 
wards and forwards to the medial surface ot the 
shaft and are attached four inches below the condyle. 

(3) The lateral ligament, round and cord-like, 
is quite free from the capsule. It is attached above to 
the lateral epicondyle of the femur; below to the 
head of the fibula in front of the styloid process and 
under cover of the biceps tendon; its fibres run 
downwards and backwards. The arcuate ligament is 
a thin band arching from the styloid process across 
the popliteus to the capsule and the lateral meniscus. 

(4) The ligamentum patellae and the retinacula : The 
ligamentum patellae, continuous through the patella 
with the quadriceps tendon (p. 89), is thick ind 
strong. It stretches from the apex and lower border 
of the patella to the tubercle of the tibia. The 
retinacula are expanded lateral parts of the quadri- 
ceps tendon going to the tibia aijd reinforcing the 
ligamentum patellae. 

Note. — Between the ligamentum patellae and the 
depressed area of the tibia above the tuberosity are 
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a pad of soft fi.t and a bursa; the fat adapts itself to 
fill in the varying open angle between the tibia and 
the femur. 

(5) Ti e oblique posterior ligament is an expansion 
upwards and laterally from the tendon of the semi- 
nicMirbraiiosiis to the back of tlie caj^sule. It is very 
strong and is })(‘rforated hy flic middle giMucular 
vess(‘l.s and nerv(\ 

Intra-arttcular connecting structures : These are 
the strong cruciate ligaments — anterior and posterior. 


Lateral 

Meniscus 


Transverse 

Ligament 

Medial 
Meniscus 



Post Horn 


Post Horn 
*Po5t.Cruc Ligt 

Ligts oF Humphrey 
Wrisberg 
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The Attachments of the Semilunar Caktilages. 
PLiLeau of left tibia from above 


Thdy connect the femur to the tibia, lie within the 
fibroins capsule but outside the synovial membrane 
(which ensheathes them anteriorly and at the sides), 
and they cross each other X-wise, the anterior lateral 
to the posterior. 

The interior cruciate ligament connects the front 
of the intercondyloid fossa of the tibia to the back 
of the medial aspect of the lateral condyle. The 
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posterior cruciate ligament connects the back of the 
intercondyloid fossa of the tibia to the front of the 
lateral aspect of the medial condyle. 

The Semilunar Cartilages (Menisci): Each ifieniscus 
is a C-shaped fibro-cartilaginous structure, we^ge- 
shaped on section, avascular except at its attach- 
ments. Base of wedge is attached to joint capsirie 
except where poplitciis tendon intervenes in case of 
lateral meniscus. Thin edge of wfdge insinuates 
between femur and tibia. Tree end (cornu) of each 
meniscus is attached to plateau of tibia by fibrous 
tissue; anterior parts of menisci connected by trans- 
verse ligament. Posterior convexity of lateral meniscus 
is slung to medhil condyle of femur by fibrous slips 
that emln ace the posterior cruciate ligament (ligament 
of Humphry in front, ligament of Wrisberg behind). 
I'licse li.Lsi‘ rorciiUy been recognized under the iianii'S 
of anterior and posterior ^ncnisco- few. oral liganifntiy. 
Upper portion of popliteus muscle is inserted into pos- 
terior convexity of lateral meniscus. Unrm||^rotation of 
Hexed knee, lateral meniscus lield by ineniseo-lemoral 
ligaments and by poplilens in const^int poi^tion 
relative to /(‘inoial eondylc Medial mt‘niscus, lacking 
sucli c'ontrol meciiainsm, nuich more liable to injury. 

Synovial membrane : This lines the capsule, but 
leaves tlie capsule posteriorly to pass forwards round 
the cruciate ligaments which lie between it and the 
back of the capsule. Above the patella it communi- 
cates w'lth suprapatellar bursa extending 3 or 4 
inches up the shaft of the femur. Below the patella 
it IS pushed into the joint by the pad of fat, and 
forms a fold or ridge on each side of the pad — the 
alar folds — and in the mid-line a thin double layer of 
membrane actually gets attached to the cartilage 
of the femur — tlie infrapatellar fold (ligamenium 
mueosum). In the adult the menisci are not covered 
by synovial membrane. 

Bursm communicating with knee-joint : 

(il The suprapatellar bursa. 

(2) The popliteus bursa, which often opens 
into superior tibio-fibular joint. 
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(3) Frequtntly the bursa between the medial 
head of gastrocnemius and the medial 
condyle. , 

Bunserm neighbourhood not opening into joint : 

•^i) Prepatellar, subcutaneous over patella, 
swoHen in housemaid's knee. 

(2) Infrapatellar, (a) Subcutaneous over liga- 

meiitiim patella;, swollen in clergyman’s 
knee, and (d) deep to ligamentum patellae 
in front of tibia. 

(3) Between insertions of sartorius, gracilis and 

semitendinosus. 

(4) Beneath semimembranosife tendon, often 

communicating with medial gastrocnemius 
bursa and thence with knee. 

,(5) Under lateral head of gastrocnemius. 

(6) Between lateral ligantent and biceps tendon. 

Nerve supply: From femoral, obturator and sciatic 
nerves (Hilton's Law). 

^ Bl6od supply: Genicular branches of popliteal 
artery, middle genicular direct to cruciate ligaments. 

Movements : The knee undergoes flexion and ex- 
tension, and can be rotated slightly when flexed. 

Full exten.sion is accompanied by slight lateral 
rotation of the tibia (or medial rotation of the femur 
if the foot is on the ground). The adaptation of the 
bony surfaces to this has been described (p. 32); 
the cause of the rotation is the pull of the extensors 
against the tight and oblique anterior cruciate liga- 
ment. The completely extended knee is said to be 
** locked " because it will maintain the body in the 
upright position without muscular effort. The weight 
01 the body passes just in front of the centre of the 
knee, and in front of the medial and lateral ligaments, 
so that these and the anterior cruciate ligament 
resist the weight ^and enable the muscles to relax. 
Flexion *from this position is initiated by the popliteus, 
which rotates the femur laterally or the tibia medi- 
ally, and is said to " unlock *' the joint. 
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Thk Tibio-fibular Joints 

The fibula is very strongly bound to the tibia, 
below, but has a |mall synovial joint at its upper end 

^Superior tibio-fibular joint (synovial) : A plane oval 
facet on the postero -lateral angle of the lateral fon- 
d)'le of tlio tibia (on the epiphysis) faces downwards 
and laterally to articulate with a similar facet on the 
head of the fibula. The joint has a capsule wdth 
anterior and posterior ligaments. • 

Nerve supply: I'rom nerve to pophteus and recurrent 
genicular ner\'e. 

The interosseous membrane constitutes tlie middle 
tibio-fibular syndesmosis. The fibres of the mem- 
brane are mostly •directed dowm wards and laterally. 
It IS im]x rfect above, where the anterior tibial vessels 
pass forw'ards, and below, where the perforating 
])er()ncal artery pierces it. 

The inferior tibio-fibu^ joint (syndesmosis): This 
consists of a thick interosseous ligament joining rough 
triangular areas of more than i inch 4n vertical . 
extent on the two bones. There are in addition 
anterior and posterior inferior tibio-fibular ligaments', 
the pfjsteruir extends below the lower edge of the 
tibia and forms part of the .socket receiving the talus. 

In addition, there is an extension of the ankle- 
joint into the extreme lower part of the tibio-fibular 
joint, the surfaces here being covered with articular 
cartilage. 

Movements: lobular facet of talus is commonly 
convex in an tero-pos tenor direction; hence flexion- 
extension of ankle joint rotates fibula about its long 
axis, with movement at superior synovial joint. 

The strength of the inferior joint is a vital 
factor in the stability of the lower lirnb; obviously 
the weight of the body and the counter-thrust of 
the talus would separate the two bones were they 
not very strongly bound together. 

T II E Ankle-joint (Figs. A3 and 1 7 )« 

This is a hinge-joint with good adaptation of 
surfaces, but its strength nevertheless depends 
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partly on ligaments and largely upon the tonig 
action of surrounding muscles. 

Articulating structves : The lower ends of the tibia 
and hUjla (strongly bound together; see p. 37) form 
a deep mortice to receive the body of the talus. 
Only the tibia articulates with the upper surface of 
the talus; thfc malleoli of the tibia and fibula grip 
the talus at the sides. The facet on the medial side 
of the talus |[s comma-shaped, with a large non- 



FlC.. If>. — LkFT ANKLlI-JfMNr SKEN FROM THV MkDIAL SiDE 
TO snow THU Attachmunts of jue Deltoid Ligament. 

articular area below it; the lateral facet is triangular 
(apex down), and covers the whole of the side of 
tt^e body of the talus. Reciprocally, the lateral 
malleolus is low^er than the medial, and strongly 
resists eversion at the aiikk*. The socket and the 
body of the talus are wider in front than behind, so 
that the dorsi-llexcd ankle is locked, while the 
plantf^r-tlcxcd apkle can move slightly from side to 
side. 

Note. — ^The socket is slightly deepened by the 
posterior inferior tibio-hbiilar ligament, which has 
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,a special facet along the lateral edge of the body 
of the talus. 

ConnectiniT structuras : The capsule is thin and 
attached round nie margins of the articular surfaces 
The collateral ligaments are strong 

The deltoid is strong and triangular. Deep fitires 
run from the medial malleolus to tht? rough surface 
on the medial aspect of the body of the talus. Super- 
ficial fibres spread out from the malleolus to the 
tuberosity of the navicular, plantar cafcaneo-navicular 
(spring) ligament (p. 41). sustentaculum tali and 
medial tubercle of the talus. 



Fic*. 17. - I, AI'KKAL VlfcVV or I.UrAMKNIS OF ANKLE-JoINT. 
iVote also position of the ]j«*roueaI tuherrle and ^loovcs. 

riie lateral ligament consists of three distinct 
baiuis : * 

(u) Ayiterior tulo-fibular ligament, between front of 
nicilieoliis and side of nock of talus. 

(b) Calcaneo-fibular ligament, between malleolus 
and a tubercle (above and behmd the peroneal 
tubercle) on the lateral surface of the calcaneum. 

(c) Posterior talo-fibular ligament, from the deep 
pit behind articular surface of lateral malleolus. 
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runs horizontally to lateral tubercle of talus; it im- 
presses a groove on the talus. 

The ssmovial membrane has an outlying part at 
the top of the short cavity betwedn the lower enUs 
of the tibia and hbula (see p. 37). 

Arteries and nerves enter the joint from malleolar 
svrteries and •from anterior and posterior tibial 
nerves. 

Movements : These are mainly flexion (plantar 
flexion) and Extension (dorsi-flexion). When the 
toes are pointed downwards there is slight abduction 
and adduction, owing to the narrow part of the talus 
being in the Aride part of the socket. In standing 
the ankle is locked; probably the weight of the body 
causes a slight amount of “ give "* between the tibia 
and fibula, so that the talus has, as it were, wedged 
its way into the socket, thus ensuring great stability. 

• 

'I'liK Taksai! Joints 

There are gliding joints (allowing very little move- 
ment) and some special ligaments between all the 
tarskil bones. Important movements, however, take 
place between the talus and the rest of the foot as 
a whole These occur at what is clinically called 
the subtalar joint, which is a composite of two 
joints — the talo-calcaneal and the talo-calcaneo- 
navicular. 


Thk Talo-calcan j:.al Joint 

Between the body of the talus and the body of the 
calcaneiim. 

Articulating stnictures : A concave facet on the 
under surface of the body of the talus articulates 
wfth a coiTesp)onding convex facet on the body of 
the calcaneum. 

Connecting structures : A capsule surrounds the 
joint, and the different parts of this are named. 
The anterior part is really the posterior fibres of the 
interosseous ligament. 

Interosseous talo-calcaneal ligament: Consists of 
two strong bands lying obliquely in the tarsal canal 
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Ji.e., bfctA^een posterior facet on calcaneum and sus- 
tentaculum tali) and a third more laterally in the 
sinus tarsi connecting calcaneum to neck of talus (lig. 
ceWicis tali). • 

Movements : Described below, since this joint 
and the next function as one. • 

• 

The Talo-caecaneo-navicular Joint 

Articulating structures: The head the talus is 
received into a composite socket made up of parts of 
the calcaneum and navicular and of certain ligaments. 

(1) Anteriorly the head fits into the hollow posterior 
surface of the navicular. 

(2) Iiiferiorly h«ad of talus rests on a facet on the 
sustentaculum tali and one on front of calcaneum; 
these two facets may fuse into one. 

(3) In front of the sustentaculum tali the head of 
the talus rests on the inferior calcaneo-naviciilar 
(spring) ligament. * 

(4) Laterally and iiiferiorly the socket is com- . 

pleted by the medial (calcaneo-navicular) limb of 
the bifurcate ligament. ^ 

(5) Between the two bones and the two ligaments 
lu‘.s a Haversian fat })ad covered with synovial 
iiK'mbrane. 

Note. — The spring ligament extends from the front 
of the sustentaculum tali to the tuberosity of the 
navicular and the under surface of that bone. It 
is strong and elastic and an important support of 
the head of the talus in the medial arch of the foot. 
The ligamentum bifurcatum is a small Y-shaped 
band extending from the calcaneum behind to the 
navicular (medial limb) and cuboid (lateral limb) 
in front. ^ 

Movements : These two joints function together. 
The foot is inverted and everted by approximately 
ball-and-socket movements in the anterior joint, 
which result in gliding movements in the posterior 
joint. These movements are limited by the. strong 
interosseous ligament. 

Inversion of the foot is produced by simultaneous 
contraction of tibialis anterior and tibialis posterior. 
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Eversion is ])recliJCC(l by tlic pcronci (longiis, brevis and, 
tertiiis). "J'he rnovc-iiiont begins in the muUarsal joint 
(calcaneo-cnboid and talo-navicular) but is restricted 
here. /Continuing movement goes on in the subtaTar 
joint. Axis of this hitter movement passes througli 
ceiltres of curvature of the two subtalar joints; it is 
<i?blu[iie from 'lateral tuberch* of calcaneiiiii uj) and 
medially througli neck of talus. Thus inversion gives 
also addiiction/jf front of foot, eversion gives abduc- 
tion. Wlu'ii ])ure antcro-posterior inversion and 
eversion Of:cnr, Hk; unwanted adduction and abduc- 
tion are cancelled out by rotation of the Jtiwer limb 
at hrp or Jciieo. 

The other tarsal joints do not require special descrip- 
tions, but the following features should be noted: 

The long and short plantar ligaments run forwards 
from the under surface of the calcaneum and form 
ligaments of the calcaneo- cuboid joint. 

The short plantar ligament is attached to a groove 
at the ar tenor end of the under surface of the 
calcaneum and to the ridge forming the posterior 
boundary of the groove on the cuboid. 

The long plantar ligament lies superticial to the 
short. It extends from the anterior margins of the 
tubercles of the calcaneum, right along the sole of 
the foot to the cuboid, covers over the peroneus 
longus tendon in the groove, and reaches the under 
surfaces of the lateral cuneiforms and of the bases 
of the 2nd, 3rd and 4th metatarsals. It is an 
impt^rtant support of the lateral arch of the foot. 

Interosseous ligaments jom the three cuneiforms 
to one another, the lateral cuneiform to the cuboid, 
and the navicular to the cuboid. 

*■ TaRS()-:MK 1 AT \RS.\L JoiNJS 

The metatarsal has a large kidney- shaped 

facet for the front of the ist cuneiform; the 4th 
and 5th metatarsals articulate with the cuboid. 
The first joint has a definite capsule, the others have 
dorsarand plantar ligaments, and the bases of all 
the metatarsals are joined by interosseous ligaments. 

Note that the line of the joints across the foot is 
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.not transverse, nor is it even. The lofig base of the 
2ncl metatarsal dips into a mortice between the long 
I St and 3rd ciii^dforms, to reach the short middle 
cuneiform. Note also that the medial sid# of the 
base of the 2nd metatarsal is connected to the ist 
cuneiform by a strong interosseous ligament. * 

The metatarso-phalangeal and tnterphalangeal 
joints sulTicicntly resemble those of the hand not to 
require further description. Note, , however, that 
the heads of the metatarsals are rather more tightly 
held together than those of the metacarpals. 

A K C 1 1 b O F 'Jill. 1 ' O O 'r 

Longitudinal : • 

(а) Medial: Consisting of calcanciim, laUis, 

navicular, three cuneiforms and medial 
three metatarsals. 

(б) Lateral. Calcaiieum, cuboid, lateral *lwo 

metatarsals. 

Transverse : 

Bases of metatarsals. Each foot really haif an 
arch, lateral side on ground, medial side at ' 
upper limit of arch. 

Factors maintaining the arches : 

(a) Medial longitudinal. (1) Muscular: Flexor 

hallucis longus, lies below arch and gives 
slip to 2nd and 3rd toes; tlexor digitorum 
longus; tibi ales anterior and posterior; flexor 
digitoium brevis; (ii) Lii^amcnloiis. Plantar 
ajjoncurosis, si)ring ligament, interosseous 
ligaments. 

(b) Lateral longitudinal: (0 Muscular: Peioiyjus 

longus, flexor digitorum longus to 4th and 
5th toes, flexor digitorum brevis; (11) Liga- 
mentous: plantar aponeurosis; long and 
sliort plantar ligaments. 

(c) Transverse: (i) Mwscu/ar.’.peroneus longus; 

(ii) Ligamentous: interosseous; (iii) Bony: 
shape of intermediate and lateral cunei- 
forms. 
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The Muscles 


INTRODUCTION 

1. The terms Origin and Insertion are retained 
in subsequent descriptions because they are concise; 
but it cannot be too strongly urged that the student 
should appreciate the fact that there is no objective 
reality in such terms. When a muscle contracts it 
shortens; which end moves and which remains 
stationary depend on circumstances, and remain 
constant in very few muscles, 

2. In a multitude of commonly performed move- 
ments gra\^ity assists; and a muscle opposing gravity 
has an opposite action to that commonly described — 
e.g. ftin sitting from standing the quadriceps is the 
flexor of the knee in that it resists the sudden flexing 
action of gravity. This is called the action oi paradox. 

3. The term raphi is used to denote the inter- 
digitation of musculo-tendinous fibres. A raph6 
can be elongated, concertina-like. A ligament con- 
sists of longitudinal fibres which cannot be elongated. 

4. A nerve does not perforate a muscle; in ap- 
parent examples of such, the nerve really passes in 
planes of separation between morphologically distinct 
muscle masses. Such nerves supply the muscles they 
“ perforate." 


THE MUSeXES OF THE HEAD AND NECK 

Thk “MuscLiiS OF Expression"' 

(Fig. ly) 

The * musculature of the 2nd branchial arch 
migrates during development to form a thin double 
sheet which spreads out over the neck (platysma). 
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.face (muscles of expression) and sca/p (muscles of 
scalp and of external ear); these are all supplied by 
the facial (jth cranial) nerve. 

The platysma — Origin : The fascia over tlfe upper 
part of the chest and shoulder. Forms a wide s>?eet 
covering side of neck — fibres directecj upwards and 
medial wards. • 

Insertion ’ Lower border of mandible, and spreads 
up on to face as risorius (see p. 51). * 

Note. — The platysma lies in the deep part of the 
superficial fascia cf the neck; it covers the external 
jugular vein and the cutaneous branches of the 
cervical plexus (p. 201). 


Till: Muscles of the Face 

Are arranged around the apertures, eye, nose and 
mouth. Each aperture possesses a sphincter anfl a 
dilator mechanism. 


Musclj.s of the h'vi.LIDS 

Orbicularis oculi is the sphincter muscle and con- 
sists of three parts: 

(1) Orbital part (surrounding orbit). 

Origin : Frontal and maxillary bones at medial 
part of orbit. 

Insertioyi : Skin only, encircles orbit and has no 
bony insertion laterally. 

(2) Palpebral part (slightly arched fibres in eyelids). 

Origin : Medial palpebral ligament. 

Insertion: Lateral palpebral raph6. 

NOTE. — Palpebral ligament and raph^ are attached 
to medial and lateral bony margins of orbit, apd 
split to go to edges of eyelids. 

(3) Lacrimal part (muscle of Horner), attached to 
lacrimal sac. 

Origin : Lacrimal crest, forming posterior edge of 
lacrimal fossa. , ^ 

Insertion: Deep aspect of medial palpebral ligament. 

Nerve supply of the whole muscle 7th. 

Actions : Very different in the two parts. 
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'J'hc palpebral part closes the lids gently edge to edge, 
no diminution in volume of conjunctival sac, so that 
tears are not extruded, but on the contrary by blinking 
are pum; ed via lacrimal sac into the nose. This jiart is 
opposed by levator palpebrai superioris (v. 'inf.). 

'I'ne orbital part closes the lids forcibly, ^vlth 
di'iiiinition in ■volume of the conjunctival sac. An 
eye brimful of tears is caused to spill over down the 
cheeks Opyioiii'iiL of this jiart is occi[)ilo-frontahs. 

The levator palpebrse superioris arises within the 
orbit and is inserted into the skin, tarsal plate and 
conjunctiva of the upper hd. It is antagonist to the 
orbiciiiaiis and is supplied by the ^rd nerve. Inferior 
])art of le\ator is smooth mu.sch'. .supplied by syni- 
patlii'lic fioin sii|)('iior ciu vical ganglion via carotid 
plexus. Upper hd droojis if sympathetic patliuay is 
interru[)t<'d. 

The muscles of the eyeball are described with the 
visual apparatus (p. ji<S). 

Corrugatcr supercilii : This muscle acts on the 
skin of the forehead, but is described as a muscle of 
the eyelids being a detached portion of the orb'cularis 
ocuh. 

Origin : Frontal bone at medial end of superciliary 
ridge. 

Insertion : Fibres directed ujiwards and lalcrallv 
through orbicularis oculi to skin of forehead. 

Action ■ Produces frown of vertical wrinkles above 
nose (“ frown of anger "). 

Mu.SCLKS of IJIIC SCAl.P AND 
li^XIKKiVAI. ICak 

Note that these belong to the same group as the 
mu'icles of expression, and are supplied by the 'jth 
nerve. 

The scalp consists of three layers closely bound 
together : 

(1) Skin. 

(2) Superficial fascia. 

(3) Strong deep fascia (epicranial aponeurosis) 

with occipitalis muscle attached to it 
behind and frontalis muscle in front. 
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These three Ifiyers move as a whole oa'the periosteum 
of the skull (pericranium), being separated from this 
Dy a shallow spojce (subaponeurotic space). 

Occipitalis — Origin . Lateral two-thirds of 'superior 
nuchal line 

Insertion: Posterior part of epicranial aponeurosis. 

Action : Pulls scalp backwards, of* fixes scalp co 
allow frontalis to pull on skin of forehead (see below). 
It is su])plicd by the posterior auricular nerve. 

Frontalis — Origin Anterior part of epicranial 
aptineurosis. 

Insrrtiun : Skin of foreliead. 

Action : Produces broad wrinkles across forehead 
(wniiklrs of “ rcilU'ctioii ”). 'riie luusclc j)r()(luct‘s 
rK‘\ation of the (‘vefirows (as in looking iipwaids) and 
IS the oj)j)oneiil of the orbital ])art of orbiculaiis ocidi. 
l\cgn}dcd fnmtuoinllv the scal[ is a piolongation of 
tlie fact' o\t‘r tlu? skull \’ert('\. to ilie lught'st iiuMial 
hue, • 

Aoricularis muscles : These are three sntall muscles- 
inserted into the deep (cianial) aspect of the pinna. 

The anterior and superior arise from the temporal 
fa.'.cia and receive nerves from the temporal 
l)ranchcs of the facial. The posterior arises from the 
mastoid process and is supjilied by the posterior 
auriculai nerve. 


Misn.j.s oi' 'iin: Nosj, 

(All supplied by 7th nerve — sec above ) 

Compressor naris (the .sphmciei) — Origin: Maxilla 
at side of lower part of bony anterior nares. 

Insertion: Aponeurosis continued acioss nose ^to 
fellow' of opposite side. 

Action : Compresses up|>er part of cartilaginous 
nasal aperture. 

Dilator naris — Origin : Maxilla below compressor 
naris. • 

Insertion : Side of alar cartilage. 

Action : Pulls on lateral wing of cartilage to open 
up nostril. 
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Proceras : A continuation of median fibres of 
frontalis down on to nose. 

Origin : Fascia over bridge of nose 

Insertion : Skin of lower and median part of 
forehead. 

Action : Produces small transverse wrinkles at 
ro6t of nose by slight elevation of external nose. 

Muscles ok the Mouth 

(All supplied by 7th nerve — see above.) 

Sphincter of mouth: Orbicularis oris (Fig. 18). 
Has its own proper fibres attached to bone above and 
below in midhne, the incisive and mental slips. 
Its bulk is much increased by fibres received from 
buccinator (p. 49) and the dilator muscles described 
below. It encircles the lips. 



Fig. 18. — The Arrangement of Fiukes in the Orbicu- 
laris Oris Muscle. 

Action is to close the mouth into a small circle, as in 
whistling. 

DUators of mouth: Are arranged radially around 
the lips; consist of elevators of upper lip and angle 
of mouth and depressors of lower lip and angle of 
mouth. 

Upper lip : The levator labii superioris arises from 
the in fra -orbital margin, and is inserted into the 
upper lip. 

The levator labii superioris alaeque nasi — Origin: 
Upper part of frontal process of maxilla. 
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THE MUSCLES OF THE 'NECK 

Superficial Muscles of the Side of 
• THE Neck 

• 

The platysma is described with the ** second 
arch " muscles (p. 45). • 

The trapezius is described with thb muscles of«the 
upper limb (p. 66). 

The sterno-mastoid (Fij^. 22, p.,54) — Origin: By 
two heads : 

Sternal head : From front of manubrium sterni by a 
rounded tendon. 

Clavicular head : From upper border and front of 
medial one-thircj of clavicle by muscular fibres. ^ 

Insertion : Outer surface of mastoid process and 
lateral two-thirds of superior nuchal line. Medial 
fibres from clavicle pass up ilsep to accessory nerve 
and to sternal belly of the muscle to the mastoid pr«)cess, 
forming the “ cleido-ifiastoid *’ part of the muscle. 

Nerve supply : Spinal part of spinal accessory 
nerve. Proprioceptive from C. 2 and 3. 

uXciion : The two muscles together Ilex th(^ neck 
and extend the skull {i.e. they protract the facej^ 
keeping it vertical). One alone pulls head down 
towards sain(3 shoulder, turning face to o})posite side 
with chin elevated 

Note. — Torticollis is due partly to contraction of 
the stemo-mastoid, and the position of the head 
and face illustrates the action of one muscle. 

Important relations of stemo-mastoid ; It separates 
the anterior from the posterior triangle of the neck 
(Fig. 22). The carotid sheath lies under cover 
of its lower part, and along its anterior border 
above. The upper part of sternomastoid conceals the 
cervical plexus lying on scalenus medius. 

The nerves of the cervical and brachial plexus 
appear at its posterior border. The spinal part of 
the accessory nerve runs backwards and downwards 
through its deep fibres. , 

The cervical fascia (Fig. 23) : This consists of a "cylin- 
der" around the neck (investing layer) and a complex 
system of septa between the neck muscles and other 
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structures. Thfe investing layer is attached behind 
to the ligamentum nuchae, and is continuous round 
the neck; it joins its fellow-layer in^the mid-line in 
front. IXiis layer splits to ensheatht* the trapezius 
and §terno-mastoid muscles. It is attached below to 
the clavicle and to the top of the sternum ; the sternal 
attachment is split to anterior and posterior layers, 
which enclose the " space* of Burns " containing the 
anterior jnguLir .,v(‘iiis. 'I'he clavicular j^ait is like- 
wise sj^lit, its deep lainiiia binding the inferior belly of 



22 . — The Triangles of the Neck an« the 
Muscles Bounding them 

oino-liA Old to the clavicle. TIxternal jugular vein 
pierces both lamina* below omohyoid, just above 
midpoint of clavicle. 

Above, it is attached to the lower border of the 
mandible and to the zygomatic arch and occipital 
nuchal lines, and encloses the parotid gland and 
covers the rnasseter (p. 51). 

A transverse septum passing between the pre- 
vertebral muscles (p. and the pharynx and oeso- 
phagus constitutes the prevertebral fascia ; this 
fascia extends laterally and covers cervical and 



SUPRy^HYOID MUSCLES* 5 5,' 

brachial plexuses and muscles in /l®or of posterior^ 
tnaii,L!l(*. Attached above to basi occijnit, it extends 
down over lon^^us cervKis into superior inediastinum 



err; 2 3 Diaciram of iiie Compartments inio which ti/h. 

Nfck is Divideu »y riiE Ckrvicvl I^Ascia. 

att.uhed to body of foiirtli thorat le vciLf‘bra. 
fonns a base upon whuli pli.irvaix, (csojihafjjiis and 
caiotid Mlieatli slide in swallowiiif( and neck move- 
ments 

rile carotid sheath is areolar tissue, stroni; over 
caiotid arteries, weak over juj^ular vein (to allow for 
expansion ol latter). Is attached above near tympanic 
])late of temporal lione. 

'rh(“ pretracheal fascia is Siisfiendeii from hyoid bone 
and tliyioid cartilage across the larynx, it invests 
the thyroid [(land and passes down into the thorax 
behind tlie innominate vi'ins to the jiei icariinirn. 
Laterally il lilcnds with front of caiotid sh(*aths. 

d'HE SuPKAiiYoii) Muscnjcs 

The digastric consists of two bellies connected by 
an intermediate tendon. * • 

Origin — Anterior belly ; Digastric fossa on either 
side of back of symphysis of mandible. 
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* Posterior beUgr: Digastric groove on base of skull 
under cover of mastoid process. 

Insertion : Each belly is inserted iijto intermediate 
tendon, >('hich is not attached to bone, but held in a 
loop of fascia which holds it down to the side of the 
body and adjacent part of great cornu of hyoid bone. 

^erve supily^: Anterior belly, mylo-hyoid branch 
of mandibular of 5th ; posterior belly, facial nerve 
near exit from stylo-mastoid foramen. (First and 
second arch muscles respectively.) 

Action : Depression of mandible or elevation of 
hyoid bone. 

Noth. — The digastric bounds the digastric triangle 
Fig. 22, p. 54), containing the siilnnandibnlar gland. 
The muscle is a landmark for the 7th nerve (above 
it) and the I2lh nerve (below it), while the occipital 
artery runs under cover of its posterior belly. 

Th^ stylo-hyoid : A small slip lying along the upper 
border of the posterior belly of the digastric, derived like 
it from the :^.nd arch, and supplied by the facial nerve. 

Origin : Outer surface of root of styloid process 
(pointed tendon). 

, Insertion : Fibres split ov^cr digastric tendon to 
reach body and lesser cornu of hyoid bone. 

Nerve supply. Facial. 

Action: Elevation of hyoid bone in swallowing. 

The mylo-hyoid : A flat thin sheet of muscle forming 
the floor of the mouth. 

Origin : Whole length of mylo-hyoid ridge of man- 
dible. 

Insertion: Fibres are directed medially to meet 
fellow of opposite side in a median raph6 which 
stretches from the mandible to the hyoid bone; 
the most [xisterior fibres arc inserted into the body 
of tile hyoid bone. 

Nerve supply : Mylo-hyoid branch of mandibular 
on its inferior surface (cf. anterior belly of digastric). 

Action : Elevation of hyoid and midlinc raphe, raises 
floor of mouth. Presses up on longue m swallowing. 

Genio-hyoid: Is really upper extension of pre- 
tracheal infrahyoid muscles, in senes with rectus 
abdominis and supiilied scgmcntally by spinal nerves. 
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Origin : Inferior genial tubercle oq back of sym- ^ 
physis menti. 

Insertion : Anterior surface of body of hyoid bone 
above mylo-hydld. 

Nerve supply : Hypoglossal (fibres from C* i). 

The muscles of the tongue are described IP, the 
section on the tongue (p. 321). , 

The muscles of the pharynx are described in fhe 
section on the pharynx (p. 328). 

The muscles of the palate are described in the 
section on the palate (p. 324). 

The muscles of the larynx aie described m the section 
on the larynx (p. 35^8) . 

Thj: iNFUAiiYoiu Muscles (Kig. 24) , 

Stemo-hyoid: Narrow strap-hke muscles C 0 Hveri^i 7 ig 
•upwards in front of neck. 

Ongm: Back of stemo-clavicular joint and adjacent 
parts of clavicle and luanubnum • 

hi’icrtion : Lower border of body of hyoid bone close 
to midline. * 

Nt rve supply : Ansa hyjjoglossi (C. i, 2, 3). 

Action : Depression of hyoid bone. 

Stemo-thryoid : Wider muscles, under cover of* 
sterno-hyoids, and diverging upwards. 

Origin : Back of first coital cartilage, and adjacent 
[*art of manubniim sterni. 

hiscriio 7 i : Oblique line on outer asjiect of thyroid 
cartilage. 

Nerve supply : Ansa hypoglossi (('. r, 2, 3). 

Act 1071 : J depression of larynx. 

Note. — Diamond-shaped sjjace in mid-line between 
these muscles of the two .sides contains trachea, 
cricoid, thyroid cartilage, isthmus of thyroid gland 
and inferior thyroid veins. • 

Omo-hyoid: Two bellies united by an intermediate 
tendon; the muscle extends obliquely across the neck 
from hyoid bone to scapula. 

Origin : Suprascapular ligament and adjacent part 
of upper border of scapula. • 

Insertion : Lower border of body of hyoid bone 
lateral to sterno-hyoid. 
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, Note. — I ntqf mediate tendon lies over carotid 
sheath and iin<ler sterno-mastoid, and is held down to 
clavicle by a fascial investment (Fig. 26, j). 27). 

Nerve supply Superior belly ffom dcscendeiis 
hypoglossi (C. i) 



Fig. 24. — TiiK 1 nkkaiiyoii> Muscles and thk I'/iYKiDD Gland. 

Note the “ (liainoiKl-shape<l ” space of operations on the 
respiratory tract. 

Inferior belly from ansa hypoglossi (C. i, 2, 3) 

Action: Pulls hyoid bone down and back. 

Note. — Anterior belly separates caiotid triangle 
above from muscular triangle below. Posterior 
belly separate.s occipital triangle above from sub- 
clavian triangle below 

Thyro-hyoid — Origin : Oblique line of ala of thyroid 
cartilage. 

[ nsertion : Lower border of great cornu of hyoid bone. 

Nerve supply : Hypoglossal (fibres from C. i). 
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The Pkevertebral Muscles 

These form a group ly ing on the front of the cervical 
and upper thoracic vertebrae. 

The longus cervicis consists of three portions : 

Vertical portion: Slips from fronts of bodies of 
upper four thoracic vertebrae to fropts of bodies of 
2nd, 3rd and 4th cervical vertebraj. * 

Lower oblique portion : Slips frot/t upper thoracic 
vertebrae directed upwards and laterally to transverse 
processes (anterior tubercles) of 5th and 6th cervical 
vertebra*. 

Upper oblique portion : Slips from transverse pro- 
cesses (anterior tubercles) of 3rd, 4th and 5th cervical# 
vertebnc directed upwards and medially and con- 
verging on to anterior tubercle of atlas. 

Nerve supply : Anterior branches of C. 2, 3, 4 

Action : Flexion ancpateral flexion of neck. • 

The longus capitis — Origin: Like scaU^nus anterior 
from anterior tubercles of transverse processes bf 
3rd, 4th, 5 th and 6th cervical vertebrae. 

Insertion : Base of skull on inferior surface of basi-^ 
occipital bone. 

Nerve supply : Anterior branches of C. i, 2, 3. 

Action: Flexion of head and upper part of neck. 

The rectus capitis anterior — Origin : Front of 
lateral mass of atlas. 

Insertion : Basi-occipital bone close to condyle 
and beneath longus capitis. 

Nerve supply : Branches from first loop of cervical 
plexus (C. I, 2).’ 

Action : Flexion of head at occipito-atlantal joint. 

The rectus capitis lateralis — Origin : Upper siwface 
of transverse process of atlas. 

Insertion : Under surface of jugular process of 
occipital bone. 

Nerve supply : Anterior division of C. i. 

Action : Lateral flexion of head* to same side. 

These short muscles adjust and stabilize skull on 
spine. 
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► The Lateral Vertebral Muscles 

(SCALENES) 

These three muscles connect the /cervical column 
to the IS# and 2nd ribs. 

The scalenus anterior — Origin : Anterior tubercles of 
tranWerse processes of 3rd, 4th, 5th and 6th cervical 
vertebrae. * 

Insertion : Scalene tubercle on inner border of ist rib, 
by narrow tendc\n. 

Nerve supply : Branches from cervical plexus 

(C. 4. 5)- 

Action: Flexion and lateral flexion of neck, or 
elevation of ist nb. 

The scalenus medius — Origin : Posterior tubercles 
and costo-transverse bars of transverse j^rocesses of 2nd 
to 6th cervical vertebrae. 

Insertion : Into large area of upper surface of 
1st rib behind subclavian groove. 

Nerve supply : Blanches “from cervical nerves 
(anterior prrniary rami C. 3-7). 

Action : Lateral flexor of neck or elevator of ist rib. 
No^'e. — B rachial plexus and subclavian artery 
» emerge between these two muscles. 

The scalenus posterior is really a special part of 
the scalenus medius passing across the ist rib to 
reach the 2nd rib. 

Origin : Posterior tubercles of transverse processes 
of 5th, 6th and 7th cervical vertebrae. 

Insertion : Posterior part of outer surface of 2nd rib. 
Nerve supply : C, 5, 6, 7. 

Action: Lateral flexor of neck or elevator of 2nd 
rib. 

T^iE MUSCLES OF THE DORSAL ASPECT 
OK THE TRUNK AND NECK 
The trapezius, latissimus dorsi, levator scapulae 
and rhomboids are really mu.scles of the upper limb 
(see pp. 66, 68). 

Under* these arc! the splenius and the posterior 
serrati ; and under these in turn come the great 

group of dorsal muscles of the vertebral column, with 
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•the special snboccipital groap just be 4 ow the skull. 

The splenius (capitis et cervicis) — Origin (common 
to both parts): (j) Lower half of ligamentum nuchae. 

(2) Spines of 7th cervical and first 5 or 6 thoracic 
vertebrae. 

Insertion : Muscle forms flat wide band directed 
upwards and laterally to mastoid process and occipital 
bone deep to sterno-mastoid (p. 53) and into posterior 
tubercles of 2nd and 3rd cervical transverse processes. 

Nerve supply : 4th to 8th cervical posterior primary 
divisions, 

Serratus posterior superior— .■ Spines of ytli 
cervical and upper three thoracic vertebrae deep to 
splenius. • 

Insertion : Thin sheet of fibres directed downwards 
and laterally to outer surfaces of 2nd to 5th ribs 
beyond angles. 

Nerve supply : 3rd and 4th intercostal nerves ^t.e. 
anterior primary divisiotis of thoracic nerves). 

Action: Elevator of upper ribs (feeble).# 

Serratus posterior infenor — Origin : Spines of last 
two thoracic and upper two lumbar vertebrae. ^ 

Insertion : Fibres directed laterally and upwards > 
to outer surfaces of lower four ribs beyond angles. 

Nerve supply: 9th, loth and nth intercostal 
nerves (i.e., anterior primary divisions). 

Action : Depressor or fixer of lower ribs. 

THE DEEP MUSCLES OF THE VERTEBRAL 
COLUMN 

These extensor muscles of the vertebral column 
include not only those inserted into the vertebrae, 
but certain longitudinal muscles inserted into ribs 
near the vertebral column, and some partially 
inserted into the back of the head. All lie deep to 
thoraco-lumbar fascia, and arc known collectively as 
erector spinee. 

All these muscles may conveniently be divided into 
three groups : 

(a) Short muscles between adjacent vertebrae ; these 
are rotators (rotatores), lateral flexors (intertrans- 



62 


THE MUSCf.ES 

verse muscles) and ex:tensors (interspinales) . They 
are tlic deepest of tJie senes. 

(b) Muscles running obliquely from transverse 
processq'^ below to spines or laminae above, missing 
several vertebra; between origin and insertion; these 
are ; the multifidus, which misses one or two vertebnc 
apd IS placed ip.imediately superficial to the rotatores, 
and the scmispinalis, which misses four to six vertebra; 
and lies superficial to the multifidus. These two 
muscles combine extension with lateral flexion and 
rotation. Part of the semispinalis is inserted into 
the back of the skull 

(c) Superficially placed longitudinal muscles with 
a long interval between origin and pisertion, and the 
principal action of which is extension of the spine, 
while certain of them also laterally flex the spine. 
These muscles are known collectively as the sacro- 
spiualis because they have an extensive common 
origin below. From the common origin three columns 
arise — the ,mcdial or spiualifl (spines to spines), 
intermediate or longissimus (ccmimon origin to trans- 
verse processes and ribs), and the lateral or ilio- 

, costilis (common origin to ribs near tlieir angles). 
Special slips of these muscles are continued up into 
the neck. 

Nerve supply: All these muscles of the spine are 
supplied seginon tally bv the po^tcvior priniurv 
dLinsions of I lie spinal nei \ es of tlieir parLicular region. 

Lumbar fascia : Three lamelke, fused laterally 
along a line from uth rib to iliac crest. Posterior 
lamella attached to tips of spinous processes of 
lumbar and sacral vertebrae, intermediate lamella 
to tips of lumbar transverse processes, anterior 
lamella to front of transverse ])rocess (h"ig. 34 ’. 
Posterior lamella continues upwards over thorax 
(thoraco-hnnbar fascia) ailaclied to thoracic spinous 
processes and angles of ribs, fades out over lower 
part of neck. Extensor muscles of spine he in 
posterior compartment, quadratus lumborum in 
anterior compartment. 

Rotatores : Eleven separate muscles on each side 
found only in the thoracic region. 
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Origin : Back of transverse process o/*a vertebra. 

Insertion : Base of spine of vertebra immediately 
above. 

Intertransversa^ : Two on each side (jjnterior 
and iX)sterior); best marked in cervical region. 

Origin : Upper border of transverse process. • 

Insertion: Lower border of tran.si/erse proce^ 
immediately above. 

Multifidus — Origin : A senes of bundles from; 

(1) I^ack of sacrum and sacro-iliac ligaments. 

(2) Mamillary processes of lumbar vertebr.T. 

(3) Backs of transverse processes of thoracic 

vertebiic 

(4) Articular processes of cervical vertebrae. 

Insertion: h'lbres ]>ass up and in to reach the sides 

of the spines of vertebrae above, missing two to four 
vertebra' before reaching insertion. 

Semispinalis — Origin : ^ series of long bundles fibm 
the backs of the tips of the thoracic transverse pro- 
cesses (ist to lotb^ and the articular processes of the . 
cervical vertebrx' (3r(l to 7th). 

Insertion: Scmispinali^ thoracis, Spines of C. ^-7, 
T. 1-4. 

Semispinalts cervicis, Spines of C. 2-5. 

Si'mispinulis capitis, Occipital bone between superior 
and inferior nuchal lines, close to mid -line and immedi- 
ately under trapezius. 

Sacro-spinalis (erector spina.*) — Origin: Suj)eificial 
to origin of inultihdus [vid. sup.): 

(1) Sacral spines and lateral mass (transverse 

processes) . 

(2) Lumbar and lower thoracic sjnnes. 

(3) I'ostcrior part of crest of ihuin. 

Inseition : Three columns as described, and ecicli 
I'olumn consists of three parts. 

(i) Outer column : 

(a) Ilio-costalis : From common origin to 

lower SIX ribs near angles. 

(b) Costalis : F rom lower Six ribs to upper 

six ribs. 

(c) Costo-cervicalis : From upper six ribs to 
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T transverse processes of lower three or 
four cervical vertebrae. 

(2) Intermediate column (longissimus) ; 

(а) Longissimus thoracis : (I) Transverse 

processes of all the thoracic and lumbar 
vertebrae; (2) by lateral slips to lower 
*'ten ribs just lateral to tubercles. 

(б) Longissimus cerricis : Fresh slips arise 

from upper thoracic transverse 
processes and go to cervical articular 
processes (2nd to 6th). 

(c) Longissimus capitis: Slips arising as 
longissimus cervicis go up to back of 
mastoid process under cover of sterno- 
mastoid and splenius capitis (p. 61). 

(3) Medial col umn (spinalis) Origin is part of 
common origin, but from spines only. 

* Spinalis thoracis : Spines of upper four to eight 
thoracic vertebrae. 

Spinalis cervicis : From upper few thoracic 
spines to upper few cervical spines (2, 3, 4). 

The S u li o c c I p I t a l M u s c l e s 

These are a group of small muscles in the same 
plane as the deep vertebral muscles, and connecting 
the upper two cervical vertebrae to one another or to 
the head. All supplied by suboccipitai nerve 
(P.P.D.). (Fig. 23). 

Obliquus capitis inferior — Origin : Spine of axis. 

Insertion : Back of transverse process of atlas. 

Nerve supply : Suboccipitai nerve (C. i) — posterior 
primary division. 

Action : By rotating atlas, and therefore skull, 
turns face to same side. 

Obliquus capitis superior — Origin : Upper surface of 
transverse process of atlas. 

Insertion : Lateral part of area on occipital bone 
between superior and mferior nuchal lines. 

Nerve supply : Suboccipitai nerve (P.P.D. of C. i). 

Action : Extends head and pulb it to same side, 
acting over occipito-atlantal jomt. 
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. Rectus capitis posterior major — Origin -Bpine of axis. 

[nserituii : l.iilcial part of area on occipital bone 
below the inferior puclial line (overlapped by superior 
oblique). 

Nerve supply : Suboccipital nerve (P.P.D. ol C. r). 

Action : Extensor of liead • 

Rectus capitis posterior minor — Ong m : Posterior 
tubercle on arch of atlas. 

Insertion : Medial j>art of area on ^occipital bone 
below inferior nuchal line (medial to and overlapped 
by rectus major). 



I'lt.. 2^.— Iiii Scjiotrii'i j Ai Kicion. 

Nerve supply : Suboccipital nerve (P.P.D. of C. i). 

Action : Extensor of head 

Note. — The two recti jxisteriores, the lateral recti 
and the anterior recti have a special function *in 
fixing the skull firmly on the atlas during rotation. 

Suboccipital triangle (Fig. 25): The three sides 
arc: rectus capitis posterior major, superior and 
inferior oblniue inu.sclcs. Floor contains posterior 
areli of atlas and vertebral artery fuercing jiosterior 
atlanto-occipital membrane. Great occipital nerve 
(P.P.D. of C. 2) crosses roof. Posterior primary 


D 
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ramus of C. r runs from under vertebral artery back 
into extensor muscles on roof. Between the two 
suboccipital triangles he rectus capijlis posterior minor 
muscles. 

, THE MUSCLES OF THE UPPER LIMB 
, Included ii'. this section are muscles which might 
appear to belong to the trunk — e g trapezius, levator 
scapuke and rhomboids. The clavicle iind scapula, 
however (]xxtoral girdle), l)(d(uig to the limb, so that 
muscles in.serted into these bones act on the limb and 
are tli(*refore grouped as muscles of the limb. 

The muscles of the upper limb fall inh) the following 
groups ; 

(1) Muscles connecting limb to trunk; 

(a) Posterior group, connecting limb to 
vertebral column. 

• (b) Anterior group, connecting liml) to 

tlioracic wall, 

(2) Moiscles of the shoulder 

(3) Muscles of the arm. 

(4) Muscles of the forearm. 

(5) Muscles of the hand 

1 (a). PosrjcRioR Muse Lies, Conxkctin’o 

I.IMU TO Vj'.RTUnUAL ('OLTTMN 

Trapezius : An extensive triangular sheet covering 
the back of the neck and the upper j)art of tlie back. 

Origin : Medial one-third of sufXTior nuchal line 
of occipital bone; external occipital protuberance; 
liganientiim nuchiu (see p. 7); spines and supra- 
spinous ligaments of all the thoracic vertobrai. 

Insertion : Lateral one- third of posterior border of 
clavicle; medial border of acroinum and upper border 
of spine of scapula. Lower libres converge to 
“ deltoid tubercle.'' 

Nerve supply: Spinal part of accessory nerve fp. 237) 
and branches from C. 3, 4 (proprioceptive) — all 
entering its deep aspect. 

Action (log. 26): Elevates shoulder by upper fibres 
(shrugging); rotates scapula with serratus anterior 
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(p. 70) in raising arm; two trapezii \fith levator 
scapulae and rhomboids brace slioiilders back. 

In addition, trsuxizius is an important postural 
Tiiuscle; its tonus Keeps the shoulder in its rprmal 
elevated position; when the accessory nerve is injured 
the shoulder droops. • 

NoT’t. — Anterior border of trapezius fofms posterior* 
boundary of posterior triangle of neck. 



26. — Actions of thk Muscles which raise the Arm. 

I Ijc dcltoi<l raises the li-umenis to a riRht-ani'le \Aith the scapula; 
the trajR'zius .iiui the lower fibres of tlie serratus aiitexioi 
iiieaiiwJiile rotate the scaj-ula as :.liown, to raise the aim 
above ttie shoulder • 

Latissimus dorsi : A thin sheet covering the lower 
part of the back. 

Origin : Spines and supiaspinous ligaments of 
lower six thoracic vertubrae under, cover of lower 
part of trapezius ; by lumbar fascia from s])ines 
of all lumbar vertebrae and outer lip of posterior 
part of crest of ilium; muscular slips join its deep 
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surface fronl lower four ribs and from angle of scapula. 
The iliac fibres form the posterior boundary of the 
lumbar triangle (of l*ctit) f 

Insertion : Narrows to a flat tendon wliich is in- 
serted into floor of bicipital groove (between teres 
major medially and pectoralis major laterally). 

, Note — The muscle twists on itself as it ascends to 
humerus, and curves round the teres major, forming 
the rounded l(ijwcr border of the posterior wall of the 
axilla. 

Xerve supply : Nerve lo latissiiiuis dorsi (middle 
siibsca]^ular) from ])Ohlerior cord of bracliial plexus 
(0. 6. 7 , }S), entering its axill.u*\' surfa< e near the 
anterior border 

Action: Adduction, medial rotation and extension 
of arm (as in breast stroke in swimming). Will 
elevate trunk to arm already fixed in raised position 
horizontal bar, climliing). 

Levator scapulae — Origin: Posterior tubercles of 
transverse processes of upper four cervical vertebra'.. 

[ nseriion : Vertebral l)oril('r of scapula from 
superior angle down to root of spine. 

Xerve supply . C. 3, 4, assisted l>y nerve to rhom- 
boids (C. 5). 

Action : Assists upper fibres of trapezius in ele- 
vating and maintaining level of scapula 

Rhomboids : These form a small thick sheet of 
muscle extending downwards from the vertebral 
spines to the vertebral border of the scapula. They 
act together in bracing back the shoulders, or lu 
elevating and maintaining the level of the scapula. 
They lie under cov^er of the trapezius. 

Rhomboid major arises from tlio spines of the 
2nd to the 5th thoracic vertebra? and is inserted to 
tli'e vertebral border of the scapula from the root of 
the spine to the inferior angle. 

Rhomboid minor extends from the lower part of 
the ligamentum nuchae and the spines of C. 7 and 
T. I to the verte^bral border of the scapula opposite 
the root of the spine. 

Nerve supply: The nerve to the rhomboids (C. 5), 
which, having passed under and supplied the levator 
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scapulae, passes also deep to these two nuscles and 
supplies them on tlnnr deep surface. I'lie nerve lies 
with (lescendiii;^ sciynilar vessels on serratiis posterior 

MlJH'nOl . 


1 ih). -MuSCLKS COXNJ'CTING TO 

'I'noRACic Wall 

m 

Pectoralis major — Origin: (i) The medial half of 
the anterior surface of the clavicle. 

(2) rhe whole length of the front of the sternum^ 

(3) Tlie fronts of ttie upper six costal cartilages 

(1) Rectus sheath {i.c. external olihfjue apo- 
neurosis). 

Ini>ert/on : The whole length of the lateral hj) of 
the bicipital groove. Tendon of insertion is folded 
to become bilaminar. Clavicular and maniibrial 
heads inserted into anteVior lamina; sternal fibres 
twist under these to reach posterior laniirm, lowest 
ill ires of origin inserted as high as capsule of shoulder 
jc'int. ^ 

N^rve supply : Lateral (C. 6, 7) and medial (C. 8, 
T. 1) pectoral nervC'S. 

Actioyi : Adducts, medially rotates and flexes arm. 
With aim fixed mi alxluctiou raises ribs (ac('es-,ory 
111 use le of ms [u ration). 

Pectoralis minor : Lies under cover of p(‘ctoralis 
major. 

Origin : 3rd, 4th and 3th ribs ruiar junction with 
■MiLilages. Coiiimcjaily alst) from 2iid rib. 

Insertion : Medial border of coracoid process. 

Action : Pulls scapula forwards and depresses 
shoulder. * 

Nerve supply : Medial pectoral (C. 8, T. 1 ). 

Clavipectoral fascia: Fascia attached to clavicle 
around subclavius extending down to upper border 
of pectoralis minor, from antenonntcrcTostal membrane 
to coiacoid process. Pierced byacrornio-thoracic artery, 
lateral pectoral nerve, cephalic vein and lymphatic 
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Fig. zy . — Diagkam of Vek- 
TK Ai- Section through 
Axilla 


which accompany it. Traced 
around pcctoralis minor 
becomes jjiispensory ligament 
of axilla — hence hollow in 
armpit if clavicle be raised 
(I'lK. 27). 

The lascia of the pec- 
toral muscles contains im- 
portant lymphatic plexuses 
whicli dram the mamma. 

Subclavins muscle : This 
arises by tendon from the 
upper surface of the ist 
rib near its cartilage, and 
spreads laterally and up- 
wards to its insertion into 
the subclavian groove on the 
under surlace of the clavicle. 
It' is .supplied by the nerve 
to the siibclavius from C. 5 
and 0 

Action : Depressor of clavi- 
cle, and stabilizes the clavicle 
for movements of arm. 

Note. — T he axillary ves- 
sels and the brachial plexus 
lying on the ist rib are 
separated from the clavicle 
bv the siibclavius mu.scle. 
riie nerve to the subcla- 


vius IS given off from the upper trunk of the plexus, 
runs down in front of the plexus and of the sub- 
clavian vein, and often gives off the important 
c^ccessory phrenic nerve (p. 265). 


Serratiu anterior (magnus ) — Origin : By digitations 
from outer surfaces of the upper eight ribs. 


Insertion : Ventral aspect of whole length of verte- 
bral border of scapula. 

The first digitation arises from the ist and 2nd 
ribs, and is inserted into the upper angle of the 
scapula. 
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The next three arise from the inch •3rci and 4th 
ribs, and spread out as thin sheets inserted along the 
vertebral bordiT. 

The lowest four digitations, from nbs 5 to con- 
verge on to the inferior angle of the scapula. 

Action : Draws scapula forwards, making a stalsle 
basis f<»r action of arm in front of th<j» body; lowcf 
fibres rotate scapula so that glenoid fossa faces up- 
wards to support arm when raised ^bove slu)ulder 
(sia* Kig. 26. I). 67) 

Nerve supply : The long thoracic m;rve (of Hell) 
((', 5. b, 7), which runs verticiillv flown the outer 
surface of the muscle (which is tlic medial wall bf 
the axdla) deep logits fascia. Xerve lies just lichiud 
1 nil I axillary line. 

1: — MijStLjcs (jf thic Shoijl].)i:k 

riie deltoid is a massive muscle covering tjie 
shoulder-jnmt and givii?g to the shoulder its char- 
acteristic outline. Acromial fibres miiltipgnnate for 
gre«iter power. 

i)rigin : (i) The lateral (Uie- third of the anterior 
bolder of the clavicle. * 

(2) 'file outer bordei of the acromion 

(3) rii<* h)wer eiige of the spine of the scapuJ.i. 

Insertion : Hy a tendon into the outer side ol the 

hiiinerus nearly half-wa}^ rh^wn the bone, raising a 
well-marked eminence. 

Nerve supply: Ciicuiiiflex nerve (C. 5, b), which 
winds round neck of humerus under cover of the 
muscle. 

Action (Fig. 20,. p. 67): Raises (abducts) arm to 
horizontal positifin. Anterior fibres Ilex and posterior 
extend arm at .shouhler-juint. 

Ik^twcen anterior border of deltoid and upjfer 
border of pectoral is major is delto-pectoral groove m 
which run the cephalic vein and the humeral branch 
of the coraco-acromial Jirtery. The groove opens 
out above into the important delto-pectoral (infra- 
clavicular) triangle, in which is exposed part of the 
clavipectoral fascia, and in which are one or two 
lymphatic glands. 
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The short* muscles surrounding the shoulder have 
individual actions, but act especially together as 
fixators of the joint in any positjon into which the 
longer^muscles have moved it. 

Supraspinatus — Origin : Supraspinous fossa A bursa 
se?-parates muscle from neck of scai)ula 
, Insertion :^(i) Upper facet on great tuberosity of 
humerus. 

(2) Tendon , blends with lateral part of upper part 
of capsule of shoulder-jomt. 

Nerve supply : Suprascapular (C. 5, 6) from upper 
trunk of brachial plexus. 

■ Action : Abductor, but especially fixator, as stated 
above. 

Infraspinatus — Origin : lnfrasi)irioiis fossa. A 
bursa separates muscle from neck of scapula. 

Insertion : (1) Middle facet on great tuberosity of 
humerus. 

(2) Capsule of shoiildor-jcint — like supra.spinatus. 

Nerve s^^^pply : Suprascapular nerve 

Action : Lateral rotator and fixator. 

Teres minor — Origin : tapper part of dorsal aspect 
ofUxillary border of scapula. 

Insertion : Lowest facet on great tuberosity of 
humerus, and adjoining part of shaft. 

Nerve supply : Circurntlex nerve (C. 5, 6). 

Action : Lateral rotator and fixator. 

Teres major — Origin : Back of inferior angle and 
axillary border of scapula below teres minor. 

Insertion : Front of humerus — medial lip of bi- 
cipital groove. Lies edge to edge with subscapulans. 

Nerve supply : Lower subscapular (C. 6, 7). 

Action : Medial rotator and adductor of arm at 
shoulder-jomt. 

* Subscapularis : This muscle covers the front of the 
shoulder-jomt, and forms the greater part of the 
posterior wall of the axilla, which is completed 
below by teres major and latissimus dorsi. 

Origin : The whole of the subscapular fossa, except 
the neck of the scapula, where the mu.scle is separated 
from bone by a bursa -which communicates with 
shoulder joint. Multipennate fibres arise from fibrous 
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septa in the muscle, which septa are att:i(?hed to ridges 
in the snbscapular fossa. 

Insertion : Lessor tuberosity of humerus and shaft 
below this. • 

Nerve supply : Upper and lower subscapular nerves 
from posterior cord of plexus (C. 5, 6, 7b * 

Action : Medial rotator, and also fixator as described 
above. 

Muscular walls ot axillary space — A rHerior : Pectoral 

nnisclos, clavi{)ectoral fa.scia, and suspensory ligament 
of axilla. 

Medial : Serratus anterior. 

Posterior ; Subscapularis. teres major, latissiirTus 
dorsi. • 

Lateral : Humerus and coraco-brachialis. 

The triangular and quadrilateral spaces are exits 
from the axilla through the posterior wall; both 
spaces lie between the ^subscapularis above and the 
teres major below; they are separated from one 
another by Iho long head of the tncejxs. •Circumflex, 
nerve and posUnior circumllex vessels traverse 
(iiiadnlat(*ral space. ^ 

3. MrSCLKS OF THK ArM 

Coraco-brachialis — Origin : Tip of the coracoid 
process medial to biceps and by muscular fibres from 
the medial side of the tendon of short head of biceps. 

I nsertion u Medial aspect of humerus about half-way 
down, just above nutrient foramen; muscular fibres 
freciuently extend down in the medial intermuscular 
septum towards the medial epicondylc. 

Nerve supply : Pierced by mii.sculocutaneous nerve, 
which supplies it (C. 7). 

Action : Adductor of humerus. 

Note. — The coraco-brachialis forms a ridge in the 
arm; the brachial artery lies behind it, and passes 
forwards across its insertion. 

Biceps : This muscle extends fr«m the scapula to 
the radius, thus crossing and acting on two joints — 
the shoulder and the elbow. 

Origin ; By two heads, short and long : 
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Short head : From the tip of the coracoid process 
lateral to coraco-brachialis. 

Long head: From the supraglencicl tubercle of the 
scapula* within the fibrous capsule of the slioulder- 
joint (see p. 19). 

The two lieads join together about the middle of the 
arm. 

Insertion: (r) Principally hv^ a strong tendon int<j 
the hack of the tuberosity of the radius. Tendon 
rotates so that anterior surface at elbow looks laterally 
at its insertion. 

(2) By a fascial band (bicipital aponeurosis) from 
the medial side of the tendon into the deep fascia of 
the front of the forearm, and s«> to subcutaneous 
border of ulna. 

Nerve supply : Miisculo-cufaneous (C. 5. o) as it 
passes iiiuhT the muscle 

Action: Supinator of forearm; then flexes elbow 
and shoulder. Long head’ enhances stability of 
shoulde^-j<^int. 

Notks. — ( 1) Demonstrate action of bice])s by cc^m- 
paring muscle in flexion and pronation with condition 
in flexion and supination. 

(2) Brachial artery (and median nerve) be in a 
visible groove along medial border of the muscle. 

(3) Median basilic vein and medial cutaneous 
nerve of forearm cross bicipital aponeurosis; brachial 
artery and median nerve lie under cover of it. In 
each case nerve is medial to vessel. 

Brachialis: Lies deeply under cover of lower half 
of biceps. 

Origin : Front of lower half of shaft of humerus, and 
medial intermuscular septum. Fibres converge 
do^ynwards to a strong tendon. 

Insertion : Coronoid process and tuberosity of ulna. 

Nerve supply : Musculo-cutaneous (C. 5, 6). 

Action: Flexor of elbow. 

The triceps constitutes the whole of the muscular 
mass of the back* of the arm, arising from the back 
of the humerus, and by an additional head from the 
scapula, and being inserted by a conjoined tendon 
into the olecranon process of the ulna. 
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' Origin — Long head : From the infraj>18noid tubercle 
of the scapula outside the shoulder-joint (cf. biceps, 

P- 74)- • 

Lateral head : From a ridge on back of hiiinerus 
above radial sulcus (musculo-spiral groove), extending 
almost as high as teres minor. • 

Medial head : From the whole width the posterior 
surface of the humerus l>clow the spiral groove 
extending as high as the teres major, «nd from medial 
and lateral intermuscular septa. 

The long and lateral heads join to form a massive 
tendfm; this lies superficial to the medial head, and 
th(5 fibres of the medial head are inserted into* its 
deep aspect • 

Insertion : The teiulon is attached to the lower part 
of the sujierior surface of the olecranon process. A 
few fibres of medial head froin the lowest part of 
the origin pass into tjie capsule of the elbow, ton- 
stituting the subanconeos. 

Nerve supply : Radial (musculo-spiral) (C. 7, 8) 

Note. — Medial head receives two branches: the’ 
ulnai collateral nenre, given off in the axilla, toilers 
it low down; the second branch is given off in the 1 
spiral groove and runs dowui in the medial head to 
the anconeus. The long head is supplied in the axilla, 
and the lateral head in the spiral groove. 

A ction : Extension of the elbow. Long head sup- 
ports shoulder-joint in abduction. 

Note. — The long head forms the boundary between 
the quadrilateral space laterally and the triangular 
space medially (sec p. 73). 


4. — Tjie Muscles of the Foreaem 

Deep fascia of the forearm: This encircles the muscles 
of the forearm, sending septa in between them, and 
is attached posteriorly to the subcutaneous border of 
the ulna. 

The flexor retinaculum (a ligament in its own right) 
stretches transversely across the front of the wrist 
from the scaphoid and trapezium laterally to the 
pisiform and hamate medially. 
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The exten^r retinaculum (a thickening of deep' 
fascia) stretches very obliquely downwards and 
medially from the distal part of tjae radius to the 
pisifonn and tricjuctral, hence uiiaftected by pronation 
and supination. 

“ SuPEiiFiciAL Muscles of the Front 
THE Forearm 

< 

These are flexors or pronators. They arise by a 
common flexor origin from the front of medial 
epicondyle of the humerus and from the fascia over 
them and the septa between them, certain of them, 
as stated below, have additional origins. 

Pronator teres — Origin: Common flexor origin and 
extends up supracondylar ridge. This muscle lias 
an additional deej) origin from the medial aspect 
of Vifte coronoid process of the ulna. 

Insertion : Middle of lateral aspect of radius, i.e, 
region of greatest convexity for best mechanical 
advantage. 

N^rve supply : Median (C. 6). 

Action: Flexion and pronation of forearm. 

Note. — Nerve to pronator teres is given ofl in 
cubital fossa (p. 79) {i.e. in arm). Median nerve 
passes between two heads of the muscle, and ulnar 
artery deep to both heads. 

Flexor carpi radioUs— Origin : Common flexor 
origin as above. 

Insertion: Front of base of 2nd metacarpal with 
slifi to 3rd (compare radial extensors, p. 80). 

Note. — T endon runs in special sheath in flexor 
retinaculum and in groove on trapezium. 

Nfrvt supply : Median (C. 6, 7.) 

Action: Abductor and flexor of wrist; pure flexor 
with flexor carpi ulnaris. Fixator of wrist in move- 
ments of Angers. 

Palmaris longus (may be absent ) — Origin : Common 
flexor origin. 

Insertioyi : Into proximal end of palmar aponeurosis 
(palmar fascia) (see p. 84). Tendon is adlierent to 
flexor retinaculum. 
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Nerve supply : Median (C. 6, 7). • 

Action: Tensor of palmar fascia and flexor of 


wrist. g 

Flexor carpi lunaris — Origin: (i) Commop flexor 
origin. 

(2) Medial margin of olecranon process of ulna.* 

(j)) From aponeurosis attached t# upper twp- 
thirds of subcutaneous border of ulna. 
insertion: (i) Pisiform bone. , 

(2) By extensions to hook of hamate (pisi-hamate 
ligament), base of ^tli metacarpal (pisi- metacarpal 
ligament) and front of flexor retinaculum. 



I-'k;. 28. — Tin: Ciimsma in Tifr. 

'ITnUON of llir SlU'KKUCIAL 

(SnuLiMis) TbNiiON, Thk Puo- 
FPNnus 'I 'kndon is J^lSrL\OKI>. 


Note. — The true insertion is into the metacarpal 
bone (c/. flexor caqn radialis), the others being 
“ interruptions'" of the tendon. 

Nerve supply : Ulnar (C. 7, 8, see p. 268). 

Action : Ulnar flexion of wrist ana fixation (cf. flexor 
carpi radialis). 

Flexor digitorum superficialis (sublimis) : Lies in a 



7b THE MUSCIES 

plane intermeiliate between the above muscles and the 
deep muscles. 

Origin: (i) Common ilexor origim^ 

(2) M^.dial ligament of elbow and highest point of 
medial margin of coronoid process (" sublime " 
tubercle). 

,(3) Oblique I line on anterior surface of shaft of 
radius. Fibrous arch between bones. 

Insertion : By four tendons which, after splitting 
to allow tendons of flexor profundus dig i torn rn to 
pass through them, j )in together again, and again 
split to go to the sidrs of the middle phalanx of each 
iin/^cT (not thumb). (Fig. 28.) 

Nerve supply : Median ((' 7. 8) ^ 

Action: Flexor of 2nd pliaUnx, and secondarily of 
the other joints which its tendons cros^, --up to the 
elbow. 


DhKP M us cl ICS OF THF FrONT OF THIC 

' F'orjcarm 

Flexor profundus digitorum: La»ge muscle which 
gives bulk to medial part of forearm. 

Origin : Front and medial surhico of shaft of ulna 
and olecranon above pronator ejuadratus; and ad- 
jacent interosseous membrane 

Insertion : By four tendons into terminal phalange.s 
of the fingers; these temdoiis perforate those of the 
superficial flexor. (Fig. 28,) 

Nerve supply : Anterior interosseous (median) to 
index and middle fingers, ulnar to ring and little 
fingers (C. 7, 8); cf. luinbricals. 

Action : Flexor of terminal phalanx, and secondarily 
of other joints of lingers and of wn.st 

T^dons and sheaths of flexors of fingers— N otes. — 
( i) Common synovial sheath under flexor retinaculum 
for flexor superficialis (sublimis) and profundus (F'ig. 
30, p. 82). Flexor superficialis tendons in pairs, 
middle and ring fipgcrs anterior to index and little 
finger tendons. Profundus tendons side by side but 
only index tendon separated at this level (Fig. 30). 
(2) Extension of this into palm, and along little 
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$nger tendon to tip of that finger, but ncit along other 
lingers. 

(3) Synovial sheaths along whole length of index, 
middle and ring fingers, not continued into pjilm. 

(.41 Fibrous tunnels formed along all the lingers, 
each containing the two tendons and the synovial 
‘^heath. • ^ 

(5) Vincula vasculosa — small synovial folds (like 
mesenteries) connecting tendons to ^alls of fibrous 
sh'3ath or to ligaments of inf erphalangeal joints; 
they carry supplementary blood supply from digital 
artene.'i to the tendons. 

(6) On the front of the proximal phalanx tiie 
tendon t^f ih'xor su^)crficialis (siiblinns) splits and joins 
again to form a spiral ring around the tendon of the 
jjrofinidus. It then splits again, as dc.scribcd, to 
the sides of the 2nd jihalanx. 

Flexor longiis poUicis — Origin: Front of shaft jof 
radius — above pronatoi* (juadratus and below an- 
terior oblique line. ^ 

Insertion : Fnnit of base of terminal phalanx of ' 
t hiiiiib 

Nerve supply : A.nterior interosseous of meitian 

(C. 7. 8). 

Action : Mexion of thumb and secondarily of other 
joints winch it crosses. 

Note. — Tendon runs in separate synovial sheath 
under flexor retinaculum, and this sheath i.s prolonged 
11 j) to end of thumb. Communicates at wrist level in 
50 per cent, of cases with common synovial sheath of 
digital flexors. 

Pronator quadratus : A quadrilateral transverse 
muscle at lower end of forearm 

Origin: Kidgc on front of lower quarter of shaft of 
ulna. • 

Insertion : Distal quarter of front and medial side 
of shaft of radiu-s. 

Nerve supply : Anterior interosseous of median 

(C. 7, 8). 

Action : By pulling lower end of radius round ulna 
It pronates the foreann and hand. 

Note. — T he cubital fossa is bounded by the pro- 
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nator teres nv^lially and the brachio-radia’is laterally; 
its floor is formed by the brachialis and the supinator. 

t 

SuprRFiciAL Muscles of the Back of 
THE Forearm 

Vhcse are ^extensors and supinators, except iht 
If^achio-radiahs. The common extensor origin is on 
the anterior part of the lateral epi condyle of the 
humerus; thus in supination of extended elbow, 
muscles arising from it curve backwards on to fore- 
arm, producing charactenstic hollow in which lies 
hea-d of radius. In working position of almost full 
pronation extensor muscles pass straight into forearm. 

Brachio-radialis — Origin : Upp6r two-thirds of 
lateral supracondylar ridge of humerus. 

Insertion : Into radius; outer side of root of styloid 
process 

TJerve supply : Radial (musculo-spiral) (C 5, 6) in 
the arm. 

Action : ‘ Flexion oi elbow in position midway 
between supination and pronation. 

Entensor carpi radialis longus — Origin : Lower one- 
third of lateral supracondylar ridge. 

Insertion: Back of base of 2ml metacarpal. 

Nerve supply : Radial (musculo spu-al) (C. 6, 7) in 
arm. 

Action: Extension of wTist and fixation (synergic) 
of wrist when long flexors are acting on fingers. 

The others of this group arise from the common 
origin, and certain of them have additional origins. 

Extensor carpi radialis brevis — Ongiyi : Common 
extensor origin. 

Insertion : Styloid process of base of 3rd metacarpal 

Nerve supply : Posterior interosseous (C. 6, 7) inarm. 

Action : Extension and fixation (synergic) of wrist 

Extensor (communis) digitorum — Origin : Common 
extensor origin. 

Insertion : By four flat tendons which spread out 
on the back of thtj hand and go one to each Anger. 
Joined in variable manner by oblique intertendinous 
connexions. The flat tendon on the back of each 
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finger is the dorsal or extensor expansion; it receives* 
the tendons of tlie lumbricals (p. 86) and iiiterossei 


Ext coryn. 
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({). 86), and then its central jmrt goes to the back of the 
base of the 2nd plialaiix, and its margins as two sh^s to 
tlie back of the base of the terminal phalanx (Fig. 29). 

Note. — The tendons on the back of the hand arc 
incorporated in the deep fubcici, so that they lorra with 
it a complete covering of the back of the iiaiid. 

Nerve supply : Posterior interosseous (C. 7, 8). 

Action: Fxlension of digits and secondarily of wTist. 

Extensor digit! minimi — Origin : Common extensor 
(jrigin. 

Insertion : By ttvo tciulons into the extensor ex- 
pansion of the little finger. 

Nerve supply : Posterior interosseous (C. 7, 8). 

Action : Extension of little finger. , 

Extensor carpi ulnaris — Origin (i) Common ex- 

tensor origin. 

(2) By aponeurosis attached to subcutaneous 
border of ulna (compare flexor carpi ulnaris, p. 77). 

Insertion : Dorsal aspect of base pf 5th metacarpal. 

Nerve supply : Posterior interosseous fC. 6, 7). 

Action: Extension and adduction of nand; fixator 
of wrist when fingers are in action. 
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' Anconeus — (frigtn : Back of lateral epicondyle — 
tendon. 

Insertion : Triangular area on lateral aspect of 
proximaUend of ulna. 

Nerve supply : Nerve to medial head of triceps, which 
run-down to anconeus in substance of triceps. 

Action : Help.5 to stabilize ulna, which it slightly 
abducts and rotates (pronation, see p. 23). 

Note. — The anconeus forms a thin tnangulai 
sheet covering the head <if the radius. 

Deep Muscles of the J^ack of the Forearm 

These are the supinator, and a series of long ex- 
tensors of the thumb and index huger. 

Vessel to 
Tendons 



The supinator — Origin .* (i) Deepest (transverse) 
fibres from supinator crest and area just below 
radial notch of ulua. 

(2) More superficial (oblique) fibres from back of 
lateral epicondyle, lateral ligament of elbow and 
anular ligament. 








84 the M Use EES 

More distally forms with previous two tendons 
the “ snuff-box " in which are palpable base of thumb 
metacarpal, trapezium, scaphoid, radial styloid and 
radial artery (Fig. 31). 

Insertion : Back of base of terminal phalanx of 
thumb. 

^Nerve supply : Posterior interosseous (C. 7, 8). 

Action: Extends thumb, and secondarily wrist. 

Extensor indicis — (Jyigm : Back of ulna below 
extensor longiis pollicis, and interosseous nienibrane. 

lyiscrtion: Joins dorsal expansion on index linger. 

Nerve supply : Posterior interosseous (C. 7, 8). 
Note. — Compartments under extensor retinaculum. 
These number six: (1) Lateral a'spect of radius — 
abductor longus and extensor brevis pollicis. 

(2) Dorsal aspect of radius (from lateral to medial 
siclp): 

(а) h^xtensor carpi r^dialis longus et brevis. 

(б) Extensor longus pollicis. 

(c)* Extensor communis digitoruin and ex- 
tensor indicis 

« [d) (between radius and ulna) Extensor 

digiti minimi. 

(3) Dorsal aspect of ulna — exten.->or carpi ulnaris 

5. — The Muscles of ihe Hand 

The palmar aponeurosis is the deep fascia of the 
palm of the hand. Over the thenar and hypothenar 
eminences it is thin, but in the hollow of the palm 
it is thick. This central })art is a contmiialioii of 
palmans longus. It is attached j)roxinially to 
the flexor K'tinaculnm , distall}" it sj)lits into slips 
to* the four digits, which blend with the fibrous flexor 
sheaths of the fingers. From its lateral aspect a 
septum passes deeply into the palm to the front of 
the middle metacarpal, separating off a thenar space 
of the hand from a mid-palmar space. The long 
tendons of the Index finger commonly lie in the 
thenar space. 

The muscles of the hand are divisible into three 
groups : 
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(1) The muscles of the thumb, forming the 

thenar^ mi n e nee . 

(2) The muscles of the little linger, forifiing the 

hypothenar eminence. • 

(3) The palmar muscles — namely^ the interos^i 

and lumhricals. 

The thumb and little I'lngor each hnve three super- 
ficial muscles, while the thumb has an extra deep 
muscle. The superficial groups of the thumb and 
little finger closely reseinlde one another, and jre 
described together. In addition to t!ie bony origins 
given below, tiiey jiris frcom the palmar asjiect of the 
liexor retinaculum 


SrpKKi'iciAL Mrs(' 
OK rnic T 

LKS OF lUJC 
iTTLj: Imxc, 

Thumb 

(l^olhcts). 

ITlLMLi ANy 

KK 

Little Fxnf>er 
{Mtntmt 

• 

Origins 

Ahilurtor 

Scaphoid and 

Pisiform and 


brevis 

tiapeziuni 

hook of hamate. 


idexor 

brevis 

Trapezium 

Hook of hamate. 


Opporieiis 

Trapezium 

Hook of hamate. 

Insertions . . 

Abductor 

Lateral side of 
ist phalanx 

Medial side of ist 
phalanx. 


flexor 

Lateral side of 

Medial side of ist 


brevis 

ist phalanx 

phalanx 


OppoiicQs 

I.ateral side of 

Media) side of 


whole length 
of metacar- 
pal 

5th metacarpal. 

Nerve supplies 


All by median 
T.r 

All by ulnar, • 
T.i 


Note. — T he so-called deep head of tlie flexor brevis 
pollicis is really the ist palmar interosseous (see 
below). • 

Palmaris brevis : A few transverse fibres in the 
superficial fascia of the hypothenar eminence; 
supplied by the ulnar nerve. 
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Deep Muscle of the Thumb 
(not represented in little finger) 

Adduator poUicis—Ongin : Obli^[ue head: The 
front of the bases of the 2nd and 3rd metacarpals, and 
thd’ adjacent part of the carpus (capitate and 
tr,apezoid) . c 

Transverse head : The distal two-thirds of the 
front of the 3rd, metacarpal. 

Insertion : The two heads join to be inserted into 
the medial aspect of tlie base of the ist plialanx of 
the thumb. 

Nerve supply: The ulnar nerve. 

Action: Adduction of the thumb — that is, move- 
ment tc^ward the index finger in the plane of the palm. 

Note. — Sesamoid bones are dcvelo])ed in the con- 
joined tendons of the muscles inserted into the medial 
aiwi lateral sides of the ist phalanx of the thumb. 

The lumbricals: h'our sler^der muscles associated 
with the tfndons of the flexor profundus digitorum. 

Origin: ist and 2nd, from the radial sides of ist 
an(] 2nd tendons. 

3rd and 4th, from the adjacent sides of 2nd and 
3rd and 3rd and /|th tendons. 

Insertion: Each lumbneal tendon jiasses distally 
on the palmar aspect of the distal transverse meta- 
carpal ligament cind round the radial side of the 
ai:)propriate finger to be inserted into the dorsal 
expansion (p. 81) on the middle phalanx (Eig. 29). 

Nerve supply : 1st and 2nd (unicijntal muscles), by 
digital branches of median. 

3rd and ^th (bicipital muscles), by deep branches of 
ulnar. 

^Actions: Flexion of metacarpo-phalangcal joint 
and extension of interphalangeal joints — i.e. flexion 
of straight finger. 

The interossei: These are four dorsal and four 
palmar, but a jjart of each dorsal interosseus is in 
series with the yalrnar interossei and can be seen in 
the dissection of the palm. All eight are supplied 
by the ulnar nerve. 

Dorsal interossei — Origins: From the adjacent 
sides of two metacarpals. 
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Insertions : ist, into radial side of base of proximal 
phalanx of indej: finpfer and into dorsal expansion. 

2nd, into radial side of base of proximal j^)iialanx of 
middle linger and dorsal expansion. 

3rd, into ulnar side* of base of proximal phalaiAc of 
middle linger and dorsal expansion. • • 

4th, into ulnar side of base of proximal jihalanx of 
ring linger and dorsal expansion. » 

Actions: (i) Abduction of extendefl fingers from 
mid-line of middle linger. 

(2) Idcxioii of metacarpo-phalangeal joint and 
extension of intcrphalangeal joints {cf. liirnbrical^. 

Palmar interossei — Origins ,* ist, from ulnar side of 
base of ist metacarpal. 

2nd, from ulnar side of shaft of 2 ml metacarpal. 

3rd. from radial side of shab. of 4th metacarpal. 

4th, from radial side of shaft of 3th metacarpal* 

insertions ■ isl and 2fid, info ulnar side* of proximal 
phalanx of thumb and index Unger rt'SjKxlively. 

3r(.l and 4th, into radial side ol j>roximal phalanx of 
ring and little tirigers. 

Actions: (1) Adduction of lingers to micl-line 
{i e to middle finger). 

(2) h^'lexion of metacar|>o-phalang(al joints and 
extensKjn of interphalangeaJ joints (like dorsal 
iiiterossei and lumbricals)- 

Notk. — Layers of palm : 

(1) Palmar fascia. 

(2) Superficial arterial arch and median nerve. 

(3) Superficial and deep flexor tendons and 

lumbriciils. 

(4) Adductor pollicis. Deep arterial arch and 

ulnar nerve. 

(3) Interossei. 

THE MUSCLES OF THE LOWER EXTREMITY 

Thk Muscles of the Iliac Region 

The psoas major is a massive fusiform muscle 
extending from the lumbar region of the vertebral 
column along tlie pelvic brim and under the inguinal 
ligament to the thigh. 
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Origin : (i) The discs above the five lumbar verte- 
brae and adjacent borders of vertj^brae (i.e., from 
lower border of T. 12 to upper border of L. 5). 

(j) Muscle fibres arise from fibrous arches stretch- 
ing across the lumbar vessels and sympathetic rami, 
as’lhese lie in tae hollows of the vertebral bodies. 

(3) The medial half of the fronts of all the lumbar 
transverse processes. 

Insertion I 3 y a stout tendon into the tip of the 
lesser trochanter of the femur. 

Nerve supply : From L. 2 and 3. 

Action : X ilexor and medial rotator of extended 
thigh. Also a muscle of posture; in the standing 
position it is to be regarded as acting in co-operation 
with “ antagonists " — e.g. gluteus inaxiinus — in main- 
taTniiig the trunk balanced on the lower limbs. 

Note. — Important relations of psoas: (i) Stout 
fascial psdas sheath enclosing muscle and extending 
down to inguinal ligament. 

(i) Lumbar nerves form lumbar plexus in sub- 
stance of the muscle 

(3) Forms important part of posterior abdominal 
wall, such structures as ureter, testicular vessels, 
inferior vena cava lying on it. 

(4) In thigh the tendon lies on the front of the hip- 
joint (with a bursa intervening), and lies behind the 
femoral arti'ry. 

Psoas minor (when present) arises from lower 
border T. 12, and goes to pectineal eminence. 

niacus — Origin : The greater part of the iliac 
fofsa, extending on to the .sacrum. A large bursa lies 
beneath it in lower part of iliac fossa. 

Insertion : The lateral aspect of tendon of psoas 
and femur just below. 

Nerve supply : A branch from the femoral nerve 
(L. 2, 3). 

Action: As that of psoas. 

The iliacus has a fascial sheath like that of the 
psoas. 
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The deep fai^ia (fascia lata) of the thigh: This 

surrounds tlio muscles and sends septa in^ between 
the principal groups; it is very strong, especially on 
the lateral aspect of the thigh. It is attached a^ove 
to the iliac crest, inguinal ligament, iscjiio-pubic raqiiis 
and sacrum. It is pierced obliquely by the saphenous 
opening inches below the pubip tubercle; from 
this opening a deeper layer passes in to become 
continuous with tlic fascia over the pcctineus, and 
the medial intermuscular septum; between these two 
layers is the femoral sheath. Sa])henous ope'ning 
co\eicd by cnhyifoym fascia, whim'll transmits long 
sa])lienous vein a*nd lym])hatics. 

15 elow, the fascia is attached to the tibial condyles 
anti to the sides of the pat ila, blending with the 
j:)att'llar retinacula (p. 33). On the lateral sid'i, a 
part is thickened to form the iliotibial band, which 
receives tlit* insertions of three-tjuarters of the gluteus 
maximus and the tensor faseke lat.e (pp. 03, 94)*. 
It is nisei tt'd into a louiid facet on front of lateral 
condyle ol tibia. • 

I . — 'r n J'. \ M T K K l O K I ' E M O R V 1. \l U S C (., E S 

These are the massive quadriceps extensor with the 
small articularis genu and the sartorius. Ml are 
siippli(‘d by the ftunoral neive. I'he qiiailnceps is the 
great extensor of llu; kiusy consisting of three muscles 
arising from the front and sides ot the femur, one 
from the os innominatum, and all inserted through 
the patella into the front of the tibia. 

Vastus lateralis — Origin .* By strong aponeurosis 
fi '»m upper half of lateml lip of linca aspera, extenSing 
up to side and front of base of great trochanter. 

Insertion : Muscular fibres extend downwards and 
medially to join common tendon of quadriceps, and 
lower tendinous fibres (retinacul^ are inserted into 
side of patella and lateral part of ligarnentum patellae. 

Vastus intermedius: This lies under cover of the 
other three. 
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» Origin ; Uppor two-thirds of front and lateral aispect 
of shaft of femur, not from medial aspect 

Insertion: Deep aspect of common^tendon of quad- 
riceps. j 

Vastus medialis — Origin: Medial lip of linea aspera 
and* extends alon" spiral line towards fj^rcat trochanter, 
aiifj down to medial supracondylar ridf^e; also by 
muscular fibres passing forwards from tendon of 
ischial part of adductor niagniis (p 92). 

Insertion: Into common tendon of quadriceps; 
but lower muscular fibres extend horizontallv for- 


Tir,. -Insfrtion c'if 

Vastus Mkdiauis into 

MlDIAI JioRDKK OF 
F AT K L U A , I’ K I* V r. N T I N G 
DrSUOCAl ION U \ I’FU M.LV 
UJIKN Q[)AI)ltlCi;PS CON- 
rKACTS. 


wards to medial side of patella, preventing its lateral 
dislocation (Fig. 32). 

Note. — T he vastus medialis forms the lateral wail 
of ttle subsartorial canal. 

Rectus femorU : Fusiform bipennate muscle on a 
plane superficial to the vasti. 

Origin: By two heads; straight head from anterior 
inferior iliac spine; reflected head from upper margin 
of acetabulum bleilding with capsule of hip-joint. 

Insertion : By massive tendon into upper border 
of patella; this tendon receives aponeurotic fibres 
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of the vasti, the whole forming the coihmon tendon of* 
the quadriceps. 

The ultimate^insertion of these four muscles is into 
the tubercle of the tibia. The patella is a^sesamoid 
bone in the tendon of the quadriceps, wliich tendem is 
continued below the patella as the ligamentum patellae 
and the retinacula of the knee. » ^ 

The articularis genn consists of a few muscle- 
fibres from the front of the femur to the suprapatellar 
bursa of the knee (p. 33). It pulls up the synovial 
pouch during extension (compare subanconeus, 
P. 75)-. 

Action of quadriceps : All components extend ft;nee, 
rectus femoris ^also flexes hip. Pull of quadri- 
ceps on patella is in line of femur (oblique) while 
ligamentum patell.T is vertical; horizontal fibres of 
vastus medialis indispensable in preventing lateral 
dislocation of patella /Fig. 3J). • 

Tlie sartorius — Origin : Anterior superior iliac sjiine 
and bone behjw it 

Insertion: L'pper part of medial surface ot tibia 
in front of scmitendinosus and gracilis. 

Nerve supply : sSupcrficial division of fe^noraU 
(L. 2. 3 ). 

Action: b'lexion, abduction and lateral rotation of 
thigh, and flexion of knee. 

Note. — The sartorius is thin and ribbon-like, 
crossing the thigh obliquely superficial to the quadri- 
ceps. It forms the lateral boundary of the femoral 
triangle and the anterior wall of the adductor (sub- 
sartorial) canal. 

2. — The Medial Femoral Muscles 

These occupy the adductor compartment. Th^ are 
supplied by the obturator nerve with the exception of 
the pectincus and a portion of the adductor magnus. 

Obturator extemus — Origin : Outer surface of 
obturator membrane, and adjacent rami of pubis 
and ischium. 

Insertion : Trochanteric fossa on medial surface of 
base of great trochanter. 
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* Nerve supply^': Posterior division of obturator nerve 
which leaves pelvis by piercing the muscle (see p. 275). 

Note. — Tendon of obturator extcrpus winds round 
distal part of back of neck of femur in contact with 
the bone. 

Adductor magnus — Origin : Outer surface of inferior 
ramus of pubis, «f ramus of ischium and of tuberosity 
of ischium 

Insertion : Pubic fibres run nearly horizontally 
outwards to upward extension of linca aspera (gluteal 
ridge) 

Fibres from ramus of ischium run oblicjuely to 
lineat aspera and upper part of medial supra- 
condylar ridge. 

Fibres from tuberosity form long vortical muscle 
with tendinous insertion into adductor tubercle 
(ischial head). 

Nerve supply : Posterior division of obturator 
(L. 2, 3), but ischial head is sup|)liod by sciatic 

(L. 4. 5)'- 

Action : Adduction and extension of hip-joint. 

Note. — Ischial head is really a hamstring muscle 
• (cf. semimembranosus, etc., p, 96). Femoral artery 
passes backwards through ''opening in adductor 
magnus " between the adductor and ischial parts. 
Perforating arteries (p. 172) pass back through inser- 
tion of adductor magnus. 

Adductor brevis : Lies immediately in front of 
magnus. 

Origin: Outer surface of pubic ramus above 
adductor magnus. 

Insertion : Upper part of linea aspera and extension 
of this to lesser trochanter. 

Nerve supply : Anterior division of obturator nerve. 

Action : Adduction of hip- joint. 

Note. — This muscle separates the two divisions of 
obturator nerve. 

Adductor longus : Longer, thinner and more oblique 
than brevis and liejj anterior to it. 

Origin : Front of body of pubis by stout tendon. 

Insertion : Whole length of linea aspera. 

Nerve supply : Anterior division of obturator. 
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Action : Adduction and medial rotation of thigh. * 
Note. — This muscle separates femoral and pro- 
funda fomoris \'tsscls. Medial border forms one side 
of femoral triangle. • 

Pectineus : Above and in same plane as addujtor 
longiis. 

Origin ; Pectineal line of pubis fend triangular 
area in front of this. 

Insertion: Line from linea aspera tef lesser trochanter 
medial to insertion of adductor brevis. 

Action : Adductor and medial rotator of thigh. 

Nerve supply : Usually anterior division of fenyral 
(L. 2, 3) ; may be accessory obturator (L. 3) 

Note. — Pectineus and adductor longus form floor 
of femoral triangle. Adductor magnus and longus 
form floor of subsartorial canal 

Gracilis : A thin ribbon-like muscle running ver- 
tically down medial side of thigh. * 

Origin : fiiferior margin of body and inferior ramus 
of pubis. • • 

Insertion : Upper part of medial surface of shaft of 
tibia, behind .sartonus and above .scmitendinosus# 
Nerve supply : Anterior division of obturator. 

Action : Adduction of thigh and flexion of knee 

3.---'J'iiK Muscles of the Gluteal 
J^EOION 

These are the three glutei ; the tensor fasciae latae 
m association with the.se; and the lateral rotators, 
a senes of short muscles closely surrounding the hip- 
joint 

The glutei form the mass of the buttock. 

Gluteus mazimus — Origin: (i) Small area on il^m 
above and behind posterior gluteal line. 

(2) Lateral mass of sacrum (costal element) below 
auricular surface. 

(3) Back of sacro-tuberous ligament (p. 27). 
Insertion : Mostly into deep fascia and ilio-tibial 

band. Lower deep fibres fsay one-quarter of bulk 
of muscle) into bone — namely, gluteal ridge of femur. 
Nerve supply : Inferior gluteal (L. 5, S. i, 2). 
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' Action: Kxtlensor and lateral rotator of thigh; 
balances pelvis (and therefore trunk) on thigh (work- 
ing with psoas and iliacus); throughr,ilio-tibial band 
steadies femur at knee-joint in standing. 

Note. — ( i) Very coarse loose fasciculi of muscle. 

(d) It covers the posterior part of gluteus medius, 
ani the stout gkiteal fascia covering this. 

(3) Its lower border overlaps the tuberosity of the 
ischium (in standing) and the sacio-tuberous ligament, 
a bursa intervening. 

(4) It covers all the short muscles round the hip- 
joint; the sciatic nerve lying on these; the upper 
ends of the hamstrings; and the two sciatic foramina 
with the structures passing through, these. 

(5) Its lower border does not correspond to the 
gluteal fold (which is an extension crease of the 
hip-joint like the flexion creases of the lingers). 

Crluteus medius : Arises from the outer surface of 
the ilium below the crest and the jxisterior gluteal 
line, and above the middle gluteal line. 

Insertion : Oblique line running diagonally forwards 
and own wards across outer asj^ct of great trochanter, 
and an area below this. 

Nerve supply : Superior gluteal (L 4, 5; S. i). 

Action: Abduction of thigh or tilting upwards of 
opposite side of pelvis; thus, in walking, the gluteus 
medius of the limb which is on the ground supports 
the jxdvis and prevents it from tilting. 

Gluteus minimus — Origin .- The outer surface of the 
ilium between the middle and inferior gluteal lines. 

Insertion: The front of the great tre^chanter of the 
femur. 

Nerve supply : Superior gluteal (L. 4, 5, S. i). 

Action: Abductor and medial rotator of thigh, 
and in walking assists gluteus rncdius as described 
above. 

Tensor fascise late : This is described here since 
it is derived from the gluteal muscles, is supplied 
by the superior gluteal nerve and its action is to 
assist the gluteus maximus in tightening the ilio- 
tibial band. (Sec action of gluteus maximus, above.) 

Origin : Outer surface of ilium below anterior part 
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oi iliac crest between tubercle of cres? and anterior 
superior iliac spine. 

Insertion : IliOi^ibial tract 

Nerve supply : Superior gluteal (L. 4, 5, S.^). 

4. — TniL Shout Latkual Kotators 

OF THE Thjc;h » » 

Piriformis: Arises within the pelvis from the 
front of the middle three pieces of tht sacrum; leaves 
pelvis by great sciatic foramen. 

Insertion : Pointed ][X)sterior extremity of upper 
border of great trochanter (*' tip ** of trochanter).,. 

Nerve supply : Directly from 2nd and 3rd sacral 
nerves 

Obturator iaternus : This also aris&s within the true 
jxilvis from the obturator membrane, the bone 
around the obturator foramen and a large area 
behind and above the foramen. Tendon leaves 
pelvis by small sciatic foramen, a bursa beneath it, 
then bends at a right angle around edge o 5 notch. 

Insertion : Meclial surface of great trochanter 
above trocluiiitei ic fossa. » 

Nerve supply: Special "nerve to obturator inter- 
nus " (L. 5, S. I, 2). 

Gemelli : These are two slips of muscle arising from 
the upper and lower margins respectively of the small 
sciatic notch. They are inserted into the sides of 
the tendon of the obturator internus. They are 
detached portions of obturator internus, the action 
of which they reinforce. 

The inferior Ls supplied by the nerve to quadratus 
fenions (see below), the superior by tlie nerve to ob- 
turator internus. 

Quadratus femoris — Origin: From tlu- outer boi( 4 er 
oi the tuberosity of the ischium; libies run hori- 
zontally outwards, ft)rining small somewhat quadri- 
lateral mass. 

Insertion: Quadrate tubercle on up]>er part of 
trochanteric crest of femur and* quadiate ridge 
running a short distance down from this. 

Nerve supply : Special " nerve to quadratus femoris " 
(L. 4. 5: S. i). 
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5. — Tiii£ Hamstring Group of Musclfs 

These long muscles of the back of the thigh are 
flexors of the knee and extensort, of the thigh. 
They are the semitendinosus, semimembranosus and 
bic''ps, and (except for the short head of the bicej)s) 
they arise from the tuberosity of the ischium. They 
are supplied oy the sciatic nerve — the short head 
of biceps by the lateral popliteal (L. 5 ; S. i), the others 
by the medial popliteal division (L. 5; S. i). 

The semimembranosus arises from the upper and 
lateral area on the back of the tuberosity of the 
ischium; the semitendinosus and long head of the 
biceps arise together from the lower and medial area. 
The upper part of the seminiembrc4,nosus consists of 
a wide, thin tendon, which passes down deep to the 
other two. 

JThe long head of the biceps passes laterally and 
downwards across the seminjembranosus tendon to 
join the short head of the biceps in the lower part of 
the thigh. This short head of the biceps arises from 
the linca aspera and upper part of the lateral sujiia- 
condylar ridge. The two heads join to form a tendon 
which is inserted into tlie lateral aspect of the head of 
the fibula in front of the styloid process and inferior 
to the lateral ligament of the knee. 

The semimembranosus and semitendinosus run 
vertically down the medial aspect of the back of the 
thigh, the latter being superficial. 

Insertion of semimembranosus : Primarily into a 
groove on back of medial tuberosity of tibia; exten- 
sions to oblique line of tibia (fascia over popliteiis), 
to back of capsule of knee-joint (oblique posterior 
ligament), to bone beneath medial ligament (Fig. 33, 
p. 100). 

Insertion of semitendinosus : Medial side of shaft 
of tibia behind sartorius and inferior to gracilis. 

THE MUSCLES OF THE LEG 

I 

These consist of three groups; the anterior or 
extensor group, all supplied by the anterior tibial 
nerve; the posterior or flexor group, all supplied by 
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the posterior tibial nerve; and the latv^ral peroneal 
6r evertor grroup, supplied by the musculo-cutaneous 
nerve. 

Note. — Owing to the fact that the fibula gs on a 
plane posterior to the tibia the anterior comjmrtment 
faces laterally as well as anteriorly. 

The deep fascia oi the leg forms a ‘^heath for all 
these muscles and sends septa in between them; it 
is attached to the anterior border of^ the tibia, and 
sweeps right round the front, the lateral side and the 
back of the leg to reach the tibia again at its postero- 
medial border 

At the ankle it forms retinacula like those at the 
wrist, to hold the various tendons in place; there 
are four retinacula of the leg, which are described 
with the appropriate muscles. 

T . - - T H ]•: A N T !•: r i o u or \i x x e n s o r 
Muscles (Anterior Compartment) 

(All supplied by anterior tibial nerv^e.) 

Tibialis anterior — Origin .* Upper two-thirds lateral 
surface of tibia, and interosseous membrane. * 

Insertion : Medial and under part of ist cuneiform 
and base of ist metatarsal. 

Action : Dorsiflexioii (extension) and inversion of 
foot. 

Extensor hallucis longus — Origin : Medial part of 
middle third of anterior surface of fibula and inter- 
osseous membrane 

Insertion : Base of terminal phalanx of g;reat toe 
on dorsal aspect. 

Action : Extension of great toe and dorsiflexion 
(extension) of foot. 

Extensor digitorum longus — Origin: Upper twb- 
thirds of anterior surface of fibula, lateral to ex- 
tensor longus hallucis; interosseous membrane. 

Insertion : By four tendons into the four lateral 
toes: each tendon is inserted into the bases of the 
middle and distal phalanges, as in fingers (p. 8o). 

The tendons to the 2nd, 3rd and 4th toes are re- 
inforced by the extensor brevis digitorum (p. 103). 


E 
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Action : Ei.tension of toes and dorsiflexion of foot. 

Peroneus tertius : Not really a peroneal muscle, but 
a part of the extensor longus digito^uin. 

Origin : Lower part of anterior surface of sliaft of 
fibula in continuity with extensor longus digitorum. 

'insertion : Dorsal aspect of base and shaft of 5th 
metatarsal. 

Nerve supply : Note that this is the anterior tibial 
— i.e. the same as the other extensors, not as the 
peroneal muscles proper (p. 102). 

Action : Dorsiflexes (extends) and everts foot. 

Important relations of the anterior compartment 
muscles: The anterior tibial artery and anterior tibial 
nerve he on the intenjsseous membrane — ftr.st be- 
tween tibialis anterior and extensor longus digitorum, 
and then between tibialis anterior and extensor 
longus halliicis; they pass under the tendon of 
ey tensor longus hallucis at the level of the ankle- 
joint. 

The extensor retinacula : Two bands, one above 
the ankle, the other in front of and below the ankle. 

Superior retinaculum extends from upper part of 
fibiilar malleolus to shaft of tibia just above mal- 
leolus. Pierced by tibialis anterior tendon, other 
tendons pass beneath it. 

Inferior retinaculum (lower band, Y-shaped liga- 
ment) extends from lateral part ot calcaneum medial - 
wards and splits, upper limb going to medial malleo- 
lus, lower to plantar aponeurosis. Pierced by all 
the tendons which are tlicn'by slung to calcaneum. 

The tendons pass down under these bands. The 
tibialis anterior has a synovial sheath extending 
under both retinacula; the extensor hallucis has a 
separate synovial sheath and the extensor digitorum 
anu peroneus tertius have a common sheath under 
the lower band only. 

2. — TiiK Posterior or Flexor Group 
---Muscles of the Calf 
(All supplied by medial popliteal nerve.) 

These consist of a superficial group and a deep 
group. 
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, The superficial group (gastrocnemiis, plantaris 
and soleus) join to form the stout tendo calcaneus, 
which is inserted^into the back of the calcaneura. 
The gastrocnemius and plantaris cross the bacli of the 
knee-joint and therefore flex this as well as the 
ankle. 

The Siii'EKEiciAE Muscles oij the Calf 

The gastrocnemius arises by two hctads from the 
femur. 

Origin — Medial head : From the back of the femur 
immediately above tlie medial condyle. • 

Lateral head: ypper part of lateral aspect of 
lateral condyle (note asymmetry of these two heads). 

Insertion : Muscle fibres are replaced about half- 
way down the leg by tendo-calcaneus (Achillis), 
which is inserted into middle third of back of caV 
caneum. A bursa separdtes tendon from upper third 
of back of calcaneuiii. ^ 

Action : Flexor of ankle and of knee. 

Soleus — Origin: (i) Upper fourth posterior aspect 
of fibula. * 

(2) Soleal (oblique popliteal) line of tibia and 
middle third of medial border of shaft of tibia. 

(3) Fibrous arch over popliteal ve.ssels. 

In'icrtion: Deep aspect of tendo-calcaneus, and so 

to calcaneuni. 

Action . Flexor of ankle. Powerful niultijieniiate 
muscle. 

Plantaris : A small muscle with a very long tendon. 

Origin : Lower part of lateral supracondylar ridge. 
Quickly forms long, thin tendon, passing downwards 
and medially over soleus and under gastrocnemius. 

Insertion ; Blends with medial part of tendS- 
calcaneus. 

Action: Accessory to gastrocnemius, but the 
muscle is a rudiment in man of a large muscle of the 
toes in certain animals. ^ 

Note. — The superficial calf muscles, especially the 
soleus, have a special postural function in standing — 
namely, maintaining the balance of the body at the 
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ankle, acting! of course, in conjunction with the exten- 
sors. 


yirE Deep Muscles of the Calf 

, These are a short muscle of the knee (the popliteus) 
and three muscles inserted into the foot. 

1 I 


Capsula 

(cut) 

Lateral 

semilunar 

cartilaqe 



Semimemb 

Tendon 

Medial 

Ligament 


Fascia on 
Popliteus 


Tendon oP 
Popliteus 
Lateral 
“ Ligament 
Insertion 
into Semilun 
Cartilage 


_ Popliteus 
Muscle 


Fin. 33. — Dissection behind Right Knee, to show insertion 
OK Popliteus into Lateral Meniscus. 


The popliteus — Origin : Popliteal surface of tibia 
above soleal line. 

Insertion : Lateral half of muscle by a round tendon 
into anterior end of popliteal groove on lateral 
femoral condyle. Medial half of muscle by a fiat 
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aponeurosis into lateral meniscus and capSule of joint 
(Fig. 33). 

Nerve supply : Fi^in medial popliteal, branch curves 
around lower border of muscle and enters# deep 
surface. 

Action : Rotaites knee (femur laterally or tibiil 
medially). Also controls position of lateial meniscus,# 
protecting it from crushing between condyles of 
femur and tibia. Not a flexor of knee* as commonly 
stated. 

Flexor longns hallucis — Origin : The lower three- 
quarters of the posterior surface of the fibula and the 
interosseous membrane. Large powerful mnltf- 
pennate muscle. , 

Insertion : The base of the terminal phalanx of the 
big toe. 

Nerve supply : Posterior tibial (S. i, 2). 

Action: Naturally this muscle flexes the big toe/ 
but its essential function •is to raise the heel off the 
ground m walking, for the special point of, support 
at the front of the foot is the ball of the big toe. 
Very important in maintaining medial longitudip^il 
arch of foot (p. 43). 

Note the relations of the tendon — namely, very 
deep at ankle, grooving the talus and the under 
surface of the sustentaculum tali; and running for- 
wards in the sole to cross above (deep to) the tendon 
of the flexor digitorum longus, to which it gives a slip. 

Flexor digitorum longus — Origin : The medial half 
of the back of the tibia below the oblique soleal line 
and from fibula. It is a bipennate muscle. 

Insertion : Into the four outer toes. Each tendon 
is inserted into the base of the distal phalanx after 
splitting flexor brevis digitorum tendons, identical 
with arrangement in hand. 

Action : Flexion of the toes, and elevation of the 
heel Supplied by posterior tibial nerve (S. 1,2). 

Tibialis posterior — Origin ; (i) The lateral half of 
the back of the tibia below the soleal Jine. 

(2) The upper two-thirds of the medial surface of 
the fibula. 

(3) The interosseous membrane. 
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Insertion ) Primarily into the tuberosity of the 
navicular. From this insertion slips pass: 

(а) Backwards to the sustentaculum tali. 

(б) r^terally to the cuboid, lateral cuneiforms and 
bases of the 2nd. 3rd and 4th metatarsals 

(c) Forward to the ist cuneiform and base of the 
iTst metatarsal. 

Action : Flexion and inversion of the foot. With 
the foot on the ground, the muscle is an important 
support of the longitudinal arch of the foot. Its 
tendon lies directly alongside the spring bgament (see 
p. 41). Supplied by posterior tibial i.erve (L. 4). 

* Note. — The posterior tibial vessels and nerve lie 
superficial to tibialis posterior, between flexors 
hallucis longus and digitorum longus. 

The flexor retinaciflum extends from the tibial 
malleolus to the medial margin of the back of the 
\;alcaneum; it covers the three deep tendons (which 
lie in synovial sheaths) 'And the posterior tibial 
vessels and nei ve. 

‘ 3 . - -T II E P E R O N E -V n o R K V K R T O R (i R O i; 1» 

This comprises two muscles on the lateral aspect 
of the leg — the peroneus longus and brevis; both 
arise from the lateral surface of the fibula. 

Peroneus longos — Origin .* Up^ier two-thirds of 
lateral aspect of shaft of fibula. Tendon lies on 
peroneus brevis behind lateral malleolus, crosses 
calcaneo-hbular ligament, passes below peroneal 
tubercle, lies in groove of cuboid and crosses sole of 
foot obliquely. Sesamoid libro-eartilage or bone 111 
tendon where it bears tin cuboid. 

► Insertion : l,ateral aspect of ist metatarsal and of 
base of ist cuneiform {cf. tibialis anterior, p. 97). 

Nerve supply : Musculo-cutaneous (L. 5; S. i), 
which nerve pierces the upper part of the muscle. 

Actions: Eversion and flexion (plantar flexion) of 
foot. If foot i^ on the ground it steadies the leg, and 
helps in supporting the transverse arch of the foot. 
Peroneus brevis : Lies anterior to longus. 

Origin : Lower two-thirds of lateral aspect of 
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ftbula, overlapping lower part of perofieus longus, 
which lies behind it. 

Insertion ; Styloj^l process of base of 5th metatarsal. 
Tendon lies in front of peroneus longus on back of 
lateral malleolus and above p>eroneal tubercle on 
lateral aspect of calcaneum. * 

Nerve supply : Musculo-eutaneous (L.»5; S. i). • 

Action : Everts and plantar flexes foot. 

Peroneal retinacnla and synovial 'sheaths ; The 
peroneal tendons are invested by a common sheath 
on the back of the lateral malleolus. As they 
separate to take up their respective positions above 
anfl below the peroneal tubercle ^Fig. 17, p. 35). 
each ciirries its own^hcath forwards from the common 
sheath. Small loops of fibrous tissue above and below 
the tubercle form rctinacular tunnels for the tendons 
with their sheaths. 


THE MUSCLES OF THE FOOT 

These are short muscles, whose origin aiidf insertion 
are entirely within the foot. 

o R s u M o F TH K F o o T 

The extensor digitorum Origin ; From the 

upper surface of the anteru^r process of the cal- 
caneum It forms a fleshy mass partly under cover 
of the inferior extensor retinaculum (p. 98). 

Insertion : Ify fijur tendons into the four medial 
toes. The tendon to the great toe (extensor brevis 
hallucis) IS inserted independently into the ba.se of 
the proximal phalanx; those to the 2nd, 3rd and 4th 
toes join the common extensor expansion (see p. 97). 

Nerve supply : Lateral terminal branch of anterior 
tibial on its deep surface. * 

THE MUSCLES OF THE SOLE OF THE FOOT 

These are best described in four layers from the 
surface inwards; the most suj)erfi<iial structure in 
the sole is the plantar aponeurosis, a thickened, deep 
faseka. closely resembling the similar layer in the 
palm (p. 84). 
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The plantW aponeurosis consists of a thick, strong 
central part, which is attached posteriorly to the 
medial tubercle of the calcaneunV'^nd thinner parts 
on each side which form the ordinary deep fascia 
covering the muscles. The central portion spreads 
< 5 ut as it passes forwards, and splits into five digita- 
fiions, one to»each toe, which blend with the sheaths 
of the flexor tendons of the toes (cf. the palmar 
aponeurosis). “ 


First or Supkrficial Layer of Muscles 

These are the abductor hallucis, the abductor 
digit! minimi and the flexor digitomm brevis. 

Origin : The three muscles arise from the front 
of the tubercles of the calcaneiim The abductor 
'^allucis is medially placed, and also arises from the 
flexor retinaculum; the abdbctor digit! minim i arises 
from the .lateral tubercle, but extends on to the medial 
tubercle deep to the abductor hallucis; the flexor 
digitorum brevis aiises from the medial tubercle only, 
superficial to the abductor digiti minimi. 

Insertions : The abductor hallucis is inserted into 
the metlial side of the base of the proximal phalanx 
(through a sesamoid bone; cf. hand, p 85). 

The abductor digiti m inimi is inserted into the 
lateral side of the base of the proximal phalanx of the 
little toe; some fibres are inserted into the base of 
the 5th metatarsal. 

The flexor digitorum brevis tendons split over the 
flexor digitorum longus tendons to go to the margins 
of the 2nd jihalanx of each of the four lateral toes 
i/f. flexor digitorum sublimis, p. 77). 

Nerve supply : 

Abductor hallucis 1 Medial plantar nerve 

Flexor brevis digitorum J (S. i, 2). 

Abductor niinimi digiti : Lateral plantar nerve 

(S. I, 2). 

Actions : As named. Help to maintain longitudinal 

arch. 
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. Second Layer of Muscles of*the Foot 

These are the flexor digitorum accessorius and 
the lumbricals, Ifoth muscles being associated with 
the tendons of the flexor digitorum longu^, which 
tendons, together with the tendon of the flexor ballu^is 
longus, he in this layer — i.e. immediately under 
the flexor digitorum brevis. * • 

Flexor digitorum accessorius — Opgin : By two 
heads ; 

Medial head (muscular) from hollow surface of 
calcaneurn under sustentaculum tali. 

Lateral head (smaller and tendinous) from uiyler 
surface of calcaneurn in front of lateral tubercle and 
from long plaiitar*ligament (p. 42). 

Insertion : Upper (deep) surface of tendons of flexor 
digitorum longus 

Nerve supply : Lateral plantar (S. i, 2). ^ 

Actions : Flexes ternvnal phalanges when belly of 
long flexor is .shortened in plantar-flexion of foot. May 
also correct line of pull of long flexor tendbns. 

Lumbricals : Four very slender muscles arising 
from adjacent sides of tendons of flexor longus digi- 
torum, except first, which is from medial side of 
first tendon. 

Insertions : Into extensor expansions on dorsum of 
lateral four toes pas.sing to tibial side of each toe [cf, 
lumbricals of hand, p. 86). 

Nerve supply : ist (unicipital), by medial plantar 
nerve; 2nd, 3rd and 4th (bicipital), by lateral plantar 
nerve. 

Actions : Prevent terminal phalanges from buckling 
under by pull on' them of flexor digitorum longus — 
i.e. they straighten the toes. 


"J'hird Layer of Muscles of the Foot 

Flexor haUucis brevis — Origin .- (i) Tendon of 

tibialis posterior (forward extension from navicular). 

(2) By oblique tendinous slip from under surface 
of cuboid. 

Insertion : By two slips to medial and lateral 
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sesamoid bones of great toe, and so to sides of. 
proximal phalanx. 

Nerve supply : Medial plantar neive. 

AddiKitor hallucis — Origin By two heads — trans- 
verse and oblique: 

^TransverSO head : From ligaments of plantar aspect 
of m eta tarso -phalangeal joints of 3rd, 4th and 5th 
toes. 

Oblique head r (i) From sheath of peroneus longiis. 

(2) From bases of 2nd, 3rd and 4th metatarsals. 

Insertion : Through lateral sesamoid into lateral 
aspect of base of proximal phalanx of great toe. 

^erve supply : De«'p branch of lateral plantar nerve. 

Flexor digiti minimi brevis — Origin .- Base of 5th 
metatarsal and sheath of peroneus longus 

Insertion : Lateral aspect of base of proximal 
phalanx. 

Nerve supply : I.ateral plantar nerve (siif)erlicial 
division). 


h'^ouRTii Layer of Muscles of tjie Foot 

These are the dorsal (4) and plantar (3) inter- 
ossei. They closely resemble those of the hand, but 
are classified in relation to their actions relative to 
second toe (contrast third finger). 

The four dorsal interossei abduct from line of 
second toe, and therefore the first and second act on 
the second toe. 

Origins : From the adjacent sides of the meta- 
tarsals in each in ter metatarsal space. 

Insertions : First, medial side of base of proximal 
phalanx of 2nd toe. 

Second, lateral side of base of proximal phalanx of 
2nd toe. 

Third, lateral side of base of proximal phalanx of 3rd 
toe. 

Fourth, lateral ,side of base of proximal phalanx of 
4th toe. 

The three plantar interossei adduct, and therefore 
none can be inserted into the 2nd toe. 
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Origins : Medial sides of 3rd, 4 th and 5tli meta- 
tarsals. 

Insertions : M%dial sides of bases of proximal 
phalanges of same toes. • 

Nerve supply: Lateral plantar nerve to all inter- 
ossei (deep division to medial three spaces, superlicial 
division to fourth space). • • 

THE MUSCLES OF THE ABDOMINAL WALL 

The abdominal wall (Fig 34) consists ])rincipally of 
three sheets of muscle, which nre fleshy at the sides 



h'lG. 34 — Diagram of the Right Half of the Abdominal 
Wall seen from Within. 

The obli(|iies and transversus muscles aic shown, but the 
other muscles are represented by the fascial spaces 
containing them 

but aponeurotic in front and behind; they are the 
external oblique, internal oblique and transversus from 
without inwards. In addition, there is a wide vertical 
muscle on either side of the nudline in front — the rectus 
abdominis. As the aponeuroses pass forwards they 
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* ensheath the rectus; in the lower part of this sheath 
is a small accessory muscle, the pyramidalis. Pos- 
teriorly the abdominal wall is covnpleted by the 
quadratics lumborum, between the last rib and the 
iliac crest; and the psoas (p. 87), also enters into the 
posterior abdominal wall near the vertebral column. 

Actions of 6 he abdominal muscles: The general 
actions of these muscles are compression of the 
abdominal vised a in expulsive efforts — dehccation, 
micturition, parturition. In addition they flex the 
trunk as a whole, and act also as muscles of 
expiration. 

The external oblique — Origin : The outer surfaces 
of the lower eight ribs by slips, the upper of which 
interdigitate with the serratus anterior and the 
lower with the latissimus dorsi (pp. 67 and 70). 

insertion : (i) The most posterior fibres extend 
downwards to a muscular insertion into the anterior 
half of the iliac crest. 

(2) The rest of the muscle, directed downwards and 
forwards, ends in an aponeurosis which is attached — 

(aj- To tlie anterior superior iliac spine. 

(6) To the pubic tubercle and crest. 

Between these two points the lower border of 
the aponeurosis is folded in and thickened to form 
the inguinal ligament (Poupart), to which is attached 
the deep fascia of the thigh. 

(r) To its fellow of the opposite side in the mid-line 
forming the fibrous linea alba, which extends from 
the xiphisterniim above to the symphysis pubis below. 

Action : See above. 

Nerve supply : Lower six thoracic nerves. 

Note. — The linea alba is formed, not only by the 
ext^^rnal oblique aponeurosis, but by the aponeuroses 
of the internal oblique and transversus (see below), 
all three blending in the mid-line. 

The mguinal ligament (Poupart's ligament) bridges 
across the femorab sheath, femoral nerve, psoas and 
iliacus as these pass from the abdomen into the thigh. 
A. deep extension of the ligament to the ilio- pectineal 
line is the lacunar ligament. The reflected part goes 
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from pubic tubercle up across inidline •and forms a 

posterior crus for opposite muscle. 

The superficial^ inguinal ring (external abdominal 
ring) is a triangular opening in the external ^blique 
aponeurosis situated above the pubic crest. It is 
the external opening of the inguinal canal (p. iif), 
transmitting the spermatic cord fmal^, round ligji- 
ment of uterus (female) and ilio-inguinal nerve. 

Note three free borders of external ioblique muscle: 

1. Posterior, fleshy, a boundary of lumbar triangle. 

2. Inferior, aponeurotic (inguinal ligament). 

3. Superior, upper border of rectus sheath, from 
5th rib to sternum. Pectoralis major arises from 
this aponeurosis. 

'J'he lumbar triangle lies above iliar crest between 
external obliciue and latissimus dorsi. Floored in by 
internal oblique. 

The internal oblique (Figs. 34, 3 5) (and cremaster)-^ 

(1) I’osleriorly* it arises by lumbar fascia 
Iroin the transve.se processes of tlie lum])ar vcrtebrcC. 



luG. 35. — The Inguinal Canal. 

Oil the; left side the canal is intact. On the right side the canal 
has been opened up by removing the external oblique. 

(2) The anterior two-thirds of the iliac crest. 

(3) The lateral two-thirds of the inguinal ligament. 
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Fibres are ‘^directed forwards and upwards. 

Insertion : (i) By muscular fibres into lower borders 
of lowci six costal cartilages. 

(2) liy aponeurotic sheet; 

(a) Blending in mid -line with fellow of opposite 
side (linea alba). 

r (b) At<<*ached above to xiphislernura. 

(c) Attached below to pubic crest and iho- 
})cduneal line by conjoined tendon com- 
mon to it and transversus 

(3) The lowest fibres form loops around the cord, 
constituting a separate supporting muscle, known as 
the cremaster — found m the male only. 

Action : See p. 108. , 

Nerve supply : Lower six thoracic and first lumbar 
(ilio-hypogastric and ilio-inguinal). Cremaster by 
genital branch of genito-femoral nerve (L. 2). 

'*■ Transversus abdominis — Origin : (i) Deep surfaces 
of lower six costal cartilages interdigitatmg with 
diaphragm. 

(2) Posteriorly it arises by lumbar fascia from 
transverse processes of lumbar vertebrae. 

(3) Anterior two-thirds medial lip of iliac crest 
and iliac fascia. 

(4) Lateral one-half of inguinal ligament. 

Fibres run horizontally forwards. 

Insertion: By aponeuiotic sheet: 

(1) Joining its fellow of opposite side in mid-line. 

(2) Attached above to xiphisternum 

(3) Attached below to pubic crest and ilio-pcctinea 
line by conjoined tendon common to it and internal 
oblique. 

Action : See p. 108. 

Nerve supply : Lower six thoracic and ilio-hypo- 
gastric and ilio-inguinal nerves. 

N euro-vascular plane : On the deep surface of the 
internal oblique, between this and the transversus, 
lie the nerves and vessels of the abdominal wall, 
passing forward fin the rectus. 

Note. — The transversalis fascia is a thin layer 
lining the inner surface of the transversus muscle. 
It is continuous with the general layer of fascia 
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lining the posterior abdominal wall.* In the in- 
guinal region it becomes continuous across the 
back of the ingu^al ligament with the iliac fascia; 
but where the femoral vessels pass into Iht thigh 
they carry the trails versahs fascia with them as the 
anterior layer of the femoral sheatb, the posterior la>tr 
coming from the iliac fascia. » , 

Boundaries of inguinal canal (Fig. 's^) —Posterior 
wall. Transv^ersalis fascia laterally • anci conjoined 
tendon medially. 

Anterior wall: External oblique aponeurosis, re- 
inforced m lateral ])art by origin of internal oblique 
from inguinal ligament. • 

Roof : Fibres o^ internal oblique and trans versus 
arching across to conjoined tendon 

Floor : Inverted edge of inguinal ligament. 

JCjiirance : Deep inguinal ring in trans versalis fascia. 
IMcchal side of ring reinforced by interfoveolar liga^ 
ment, looping down f/om transversus muscle to 
inguinal ligament. Emg lies above mi^lpoint of 
inguinal ligament; inferior epigastric artery lies to its 
medial side. ^ 

hxit : Superiicia.l inguinal ring in external oblique 
aponeurosis. Crura slope down to pubic tubercle and 
symphysis. T.atcrally reinforced by intcrcrural fibres 
at right cinglcs to those of external oblique aponeurosis. 

The rectus abdominis — .• (i) Medial head, ten- 
dinous, from front of body of pubes close to symphysis. 
(2) Lateralbead. muscular, from top of crest of pubis. 
Insertion ■ Anterior aspect of 5th, 6th and 7th 
costal cartilages. Lower border of 7th. 

NoTii. - The two recti diverge a little at Ineir upper 
ends, and become thinner and wider than below. 
Nerve supply : The lower six intercoslals. , 

A r lions: The rectus flexes the pelvis on the trunk, 
or the trunk on the pelvis. In particular it steadies 
the pelvis when the foot is off the ground, as in walk- 
ing; when the lower limb is thrust forward it would 
rotate the front of the pelvis downwards, were this 
not prevented by the rectus. 

Rectus sheath (Fig. 34} and tendinous intersections: 
As the aponeurotic sheets of the two obliqui and the 
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transversus { 5 ass forwards to the mid-line they have 
to cross the rectus muscle, and are so disposed to 
it as to form the sheath of the recjus. The internal 
oblique^ aponeurosis splits at the lateral edge of the 
rectus into two laminae — one in front of the rectus 
afkd one behind; the transversus aponeurosis fuses 
w^th the posterior layer, and the external oblique 
aponeurosis with the anterior. In about the lower 
fourth of the rectus, however, all three aponeuroses 
pass in front, thus leaving the sheath deficient 
behind with a crescentic free margin, the arcuate 
line (semilunar fold of Douglas). The fused apo- 
neu. reuses in the mid-line between the recti constitute 
the Im 3a alba. 

The anterior layer of the sheath is attached to 
the muscle by irregular transverse teudinous inter- 
sections, which dip at intervals into the substance 

the rectus. These are usually three in number: 
one about the level of the umbilicus, one at the 
xiphisternum, and one between these. 

Note tliat the space within the sheath and in 
front of the rectus thus consists of several compart- 
mefits, but behind the rectus of one long undivided 
compartment. 

The pyramidalis is a small triangular muscle inside the 
rectus sheath, in front of the lower part of the rectus 

Origin : Crest of pubis. 

Insertion : Linea alba 

Nerve supply : 12th thoracic. 

Action : Tightens the linea alba. 

The quadratus lamborum — Origin : (i) Posterior 
quarter of inner lip of iliac crest. 

(2) Upper border of ilio lumbar ligament (p. 27). 

\3) Tips of transverse processes of lower two or 
three lumbar vertebrae. 

Insertion : (i) Medial half of inferior border of 12 th rib. 

(2) Tips of transverse processes of upper two or 
three lumbai vertebrae. 

Nerve supply ; 2nd and 3rd lumbar; branches 
straight from lumbar anterior primary rami. 

Actions : (i) Lateral flexor of vertebral column. 
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(2) Fixator of last rib for action* of diaphragms 
• during inspiration. 

Lies in anterior compartment of lumbar fascia 
(p. 62). • , 

THE MUSCLES OF THE CHEST WALL* 
(Fig. 36. and Fig. 54. p. 2yi.) 

Morphology of thoracic wall: .Three muscular 
layers seen in abdominal wall (p. 107) become special- 
ised in thorax. 

1. External oblique represented by pectoralis 
major and minor, serratus anterior, rhombpids, 
levator scapulte. 

2. Internal obhque represented by intersegmental 

bony condensations (t.e. ribs) with intervening 
muscle specialised into two layers, internal and ex- 
ternal intercostals. ^ 

3. Trans versus abdeyninis represented b)'^ dome of 
diaphragm (and levator ani) and intracostal muscles 
(P- 115 ). 

Note. — N euiovascular plane lies between (2) and 
(3) in both thorax and abdomen. • 

In ventral mid -line three layers fuse into longi- 
tudinal rectus abdominis and, in neck, geniohyoid 
and infrahyoid muscles. (Note segmental supply 
from spinal nerves.) Posteriorly (i) and (2) become 
extensor muscles of spine (p. 61) supplied by pos- 
terior primary divisions and (3) becomes pre- 
vcrtebral rectus, represented by longus capitis, 
longiis cervicis, crura of diaphragm, psoas major and 
minor, piriformis (supplied by anterior primary 
divisions) . 

The external intercostals — Origin : Outer border of 
subcostal groove of rib above. • 

Insertion : Fibres directed downwards and forwards 
to upper border of rib below. 

Extent of muscle : From superior costo-transverse 
ligament to costo-chondral junction, there replaced up 
to sternum by external (anterior) intrercostal membrane. 

Nerve supply : Corresponding intercostal nerves by 
collateral bronchas. 
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, Action : Elec/atc ribs for inspiration. 

The internal intercostals — Origin : The floor of the 
subcostal groove of the rib above. 

Insertion : Fibres directed down\(ards and back- 
wards to* tlie upper border of the rib below. 

Igxtent of muscle : From side of sternum to posterior 
angle of rib, there replaced to superior costo-trans- 
vefse ligament' by internal (])osterior) intercostal 
membrane. 



Fig. 36. — The Three Muscle Lavers of the Intercostal 
Spaces and the Neuro-Vascular Plane. 

Nerve supply : Corresponding intercostal nerves by 
collateral branches.*' 

Action : Anteriorly, raise ribs for inspiration; 
more posteriorly depress ribs for expiration. 
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Intracostal layer of muscles: Cross Aiore than one* 
intercostal space within the ribs, found in three main 
situations : • 

Intercostales intimi — Origin : Medial border of 
subcostal groove of rib above (membranous). 

Insertion : May cross a nb or two, finally blendtng 
with internal intercostal at upper border of a rib. , 

Nerve supply . Corresponding intercostal nerves. 

Action : As internal intercostals. • 

Transversus thoracis (Stemo-costalis) — Origin : 
Deep aspect of xijihoid, of lower ])art of gladiolus 
sterni, and of 5th, bth and 7th costal cartilages. 

Insertion : Fibres radiate upwards and laterally 
to backs of Jnd 6th costal cartilages. 

Nerve supply : Intercostal nerves. 

Action : Raises xiphisternuni [t.e. weak inspiratory 
effect). 

Subcostals : Long, ill-defined slips extending o\ cr 
several ribs and lining postero-lateral part of chest 
wall. ^ 

Levatores costarum: Eleven small muscles, each’ 
arising from the tip of a transverse process and 
inserted into upper border of rib below, near afigle. < 
Posterior fibres of scalenus inedius are m series. 

Nerve supply : Each by its corresponding inter- 
costal licrv'c [posterior, not anterior primary division). 

Thk Diaphragm 

This IS a double -domed sheet separating the thorax 
from the abdomen. It consists of a central trilobed 
tendinous sheet, attached to the edge of which are 
muscular fibres. These muscle fibres complete the 
septum, and are attached peripherally all round the 
body wall; they are described as taking origin from 
the body wall and insertion into the margin of the 
central tendon. 

Origin : (i) Posterior fibres (a) by right and left 
crura, from fronts of upper lumbar vertebrae (three on 
right side, two on left) ; (6) from the medial and lateral 
arcuate ligaments (Fig. 71, p. 369). 

(2) Lateral fibres, from the inner surfaces of the 
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f lower six cosfal cartilages, interdigitating with the 
transversus (p. ii6). 

(3) Anterior fibres, small slips^ from back of 
xiphiste^num. 

lyiscrhon : Mach part arches liigh to be inserted 
in 1 >j the adjacent part of the edge of the central 
tendon. ^ 

"Nerve supply: Phrenic (C. 4). Crura by spinal 
nerves. • 

Actions : (i) Principal muscle of inspiration; the 
muscular fibres dcj)ress each dome and so incrc'ase tlie 
vertical diameter of tlic chest. 

(3) Pushes down abdominal viscera and thus aids 
in increasing intra-abdominal pressure in expulsive 
efforts — e.g. defaecation, micturition, labour. 

Note. — Openings in diaphragm : (i) Inferior vena 
cava and fibres of right phrenic nerve — right leaf of 
central tendon — opposite 8 th thoracic vertebra. 
Pulled open \vhen diaphragm c 5 ontracts, aiding venous 
return. 

(2) GLsop*nt\gus : Tlirough left crus, slung in 
muscular lo()|) from right crus — opposite lolh thoracic 
vertebra. Transinils gastric nerves (i.e. vagi) and 
oesopliageal vessels (artery, veins, lymj^hatics) from 
left gastric vessels. Closed by muscular fibres when 
d 1 aji hragn i c on tracts . 

(3) Aorta : Under tendinous margins of crura — 
opposite 12th thoracic vertebra. Does not open 
through diaphragm, passes behind it, so unaffected 
when diaphragm contracts. Transmits vena azygos 
and thoracic duct. 

Splanchnic nerves pass through crura, sympathetic 
trunks behind medial arcuate ligament. Lower inter- 
costal nerves pass betw(‘en digitatioiis into neuro- 
vastiilar plane of aiitc-nor abdominal wall. Left 
phrenic ner\ e pierces left dome. 

THE MUSCLES OF THE PELVIS 

Two of these Aiuscles — the levator ani and the 
COCCygeas — are limited to the pelvis. Two others 
line the pelvic wall — the pyriformis on the front 
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jof the sacrum, and the obturator internus on the 
lateral wall of the true pelvis; these two muscles, 
however, act on the femur, and are described with 
the muscles of the lower limb (p. 95). * 

The levator ani muscles, arising from the side w;^ll 
of the pelvis, are thin sheets of muscle which meet in 
the mid-line and close the greater par^f of the outlet 
of the pelvis (posterior or rectal ^ part of pelvic 
diaphragm). 

Origin: (i) Back of body of pul)is. 

(2) Spine of ischium. 

(3) Between these, from fascia covering obturajfcor 
internus along a thickening between the above two 
points (“ white line ”). 

Insertion : (i) Into side of coccyx, overlapping 
pelvic surface of coccygeus and into median raph6 of 
perineum — i.e. fibrous tissue ai. meeting of two mus- 
cles in mid-line (ilio-cocfygeus and pubo-coccygeus).* 

(2) Into sides of rectum where this passes between 

the two muscles (pubo-rectalis). • 

(3) Into sides of prostate in male (levator prostatae), 
and of vagina in fimiale (sphincter vaginae or pijbo- 
vaginalis). 

Nerve supply : Perineal branch of S. 4 on pelvic 
surface and inf(*nor lueinorrhoidal and perineal on 
perineal surface. 

Actions: (i) Muscles as a whole form diaphragm 
of pelvic outlet, supporting pelvic viscera and resist- 
ing downward pressure of abdominal muscles. 

(2) They form special constrictors of rectum and 
vagina. 

Coccygeus : A srtiall triangular muscle behind, and 
in the .same plane as the levator ani. 

Origin : Spine of ischium. • 

Insertion : Side of coccyx and lowest part of 
sacrum. The muscle thus has the same attachments 
as the sacro-spinous ligament (p. 27), with which it 
is partly blended. 

Nerve supply : Perineal branch of^. 4. 

Action : The two muscles hold the coccyx in its 
natural forward inclination. 

Pelvic fascia : Parietal pelvic fascia is a strong mem- 
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' brane covering muscles of pelvic walls, attached to 
bone at margins of muscles. 

Visceral pelvic fascia is loose a** id cellular over 
movablfe structures (levator am, distensible bladder 
aijjd rectum), strong and membranous over fixed or 
non-distensible structures (prostate, base of bladder). 
Between latter and rectum is rccto-vesical fascia. 

THE MUSCLES OF THE PERINEUM 

Note. — Anatomically the perineum consists ol the 
superficial tissues of the outlet of the pelvis; it 
therefore includes the anal region and the urogenital 
region. Clinically the term perineum implies only 
the urogenital part of the above. 

Muscles of the Anal Canal 

'^'Alial canal: ij inches lopg, extends from ano- 
rectal junction at levator ani (pubo-rectalis, p. 117, 
to aiio-cutaneous junction at extenor). Two sphinc- 
ters: 

Internal sphincter : Unstriped muscle, surrounds 
upper two- thirds of anal canal; a thickening of circular 
coat of rectum, supplied by sympathetic nerves 
(pelvic filexus). Incompetent alone, but assists 
external sphincter. 

External sphincter: Striped muscle, surrounds 
ower two-thirds anal canal. Is not a ring, but 
three rings that make a tube of muscle. Deepest 
ring fused posteriorly wnth pubo-rectalis, called 
profundus part of sphincter; nerve is inferior haimor- 
rhoidal. Middle ring is super ficialxs, attached behind 
to coccyx, in front to central point of perineum; 
neeve is perineal branch of S. 4. Third ring, sub- 
cutaneous, IS unattached, lies beneath peri-anal skin; 
supplied by inferior hiemorrhoidal. Most important 
part is ano-rectal ring, formed by profundus and pubo- 
rectalis. Is essential to continence of faeces and 
flatus. «. 

Ischiorectal fossa: Space between anal canal and 
side wall of pelvis (fascia over obturator intemus, 
condensed around pudendal vessels and nerve to 
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.form pudendal canal). Roof is perineal (lower) 
surface of levator ani, hence fossa has prolongation 
forwards over ^^hincter urethrai on each side of 
membranous urethra. The space contains lobse fat; 
infection here causes ischiorectal abscess, which 
may burst into anal canal. 

I • 

Musct.i:s of ttif Uroojcnitaf Rfgion 
OF THE Perineum; Muscles reki- ici al 
TO TTIJ' J^ERINEAL MeMBRANE 

The buibo-spongiosus is a thin sheet covering the 
corpus s[)ongiosum in the male. • 

Origin : Central tendinous point of perineum and 
ventral inid-lme r&i)h6. 

Insertion : Into aponeurosis on dorsum of penis, 
some fibres encircling corpus spongiosum only, and 
others encircling the corpora cavernosa as well. « 

Action ' Compresses hjulbous part of urethra at end 
of micturition, l^mpties urethra. 

This muscle ’S represented in the femUle by the* 
sphincter vaginae, which encircles the vagina and in 
trout of this, the corpus spongiosum of the clitoi*is. 

Action : Sphincter of the orifice of the vagina. 

Nerve supply : Of male and female muscles — 
perineal. 

The ischio-caveruosus is a thm slip covering the 
corpus cavernosum on each side. 

Origin : Medial avSpect of ramus of iscliium. 

Insertion : Sides of corpus cavernosum. 

Nerve supply : Perineal. 

Action : Compresses crus during erection. 

The same muscle in the female is attached to the 
criL:> clitoridis. 

Superficial transversus perinei — Origin : Medial 
surface of ramus of ischium, behind ischio-cavernosus. 

Insertion : Central tendinous point of perineum. 

Muscles Deep to the Perineal 
Membrane * 

These are the sphincter urethree membranaceee 
and the deep transversus perinei — which form the 



1 20 SPHINCTER' URETHRA 

orogenital diaphragm (compare rectal diaphragm. 
P. II7)- 

Sphincter urethrae membranaceas — Origin : Edge 
of pub’*c arch in region of junction of pubis and 
ischium. 

' Insertion : Fibres meet fellow of opposite side in 
front of and 'behind urethra, some are not attached 
to bone, but encircle the urethra. 

Nerve supply : Perineal branch of pudendal 

(S. 2. 3, 4)- 

Action : Can maintain urinary continence in absence 
of vesical sphincter. 

Deep transversus perinei : Consists of isolated 
posterior fasciculi of the sphincter urethrae mem- 
bran aceae. 

Origin : Ramus of ischium behind sphincter mem- 
bran aceae. 

Insertion : Blends with fellow of opposite side in 
fibrous raph6. 

Nerve sispply : Perineal of pudendal 

Action . Supporter of central part of perineum. 



CllArXER THREE 

The Vascular System 


THE HEART 

The heart is a hollow muscular organ enclosed in 
the pericardium, and having an irregular conical shape. 
It is attached at its base to the great blood ves'sels, 
being otherwise free within the peiicardial sac. 

Position: The heart is placed obliquely, the base 
being directed upwards, backwards, and to the right; 
the apex downwards, forward^., and to the left. 

Surface Markings of the Heart (Fig. 37, p. 122) 

Superior ; Line from lower border of ,2nd left to 
upper border of 3rd right costal cartilage. 

Inferior: Line from 6th right sterno-costal arlipula- 
tion to apex 

Right side : Lino drawn nearly vertically 1 J inches 
from mid-line of sternum, from 3rd to 6th costal 
cartilages. 

Left side : Line from lower border of 2nd left costal 
cartilage, i inch from sternum, downwards and to the 
left to apex. 

The apex corre.sponds to a point in the 5th left 
ntercostal space 3J inches from the mid-line. 

Position of the Valves (Fig. 37) 

Pulmonary : Behind upper border of 3rd left costal 
cartilage near sternum. • 

Aortic : Behind left half of sternum, on level with 
lower border of 3rd costal cartilage. 

Tricuspid : Extends obliquely from mid-line at level 
of 4th costal cartilage down to junction of 6th 
cartilage with sternum. * 

Mitral : Opposite junction of 4th left costal cartilage 
with sternum. 
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. Divisions : Vhe heart is divided longitudinally by a 
vertical septum which lies in almost the coronal plane. 
Atria divided from ventricles by^^ atrio-ventricular 
groove, which lies in almost sagittal plane. Right 
atrium lies in front of left atrium, right ventricle in 
frent of left ventricle. 

Atrio-ventncj^iilar fibrous ring separate.^ muscle of 



Fig. 37. — Outline of Chest Wall from Front r(» snow 
Surface Markings oh Heart, Great Vessei.s, Valves, 
( AND Liver. 

atrium from that of ventricle. Two rings joined 
(right in front of left) to make figure of 8 ; membranous 
part of interventricular septum is attached to line of 
junction. 

The circulation : The right atrium receives venous 
blood from the venae cav,c and coronary sinus; thence 
blood passes into the right ventricle, whence it is con- 
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veyed to the lungs by the pulmonary^tnink. After i 
passing through the lungs, the blood enters the left 
atrium by the pi^monary veins; thence it is conveyed 
into the left ventricle, and from there to t^e aorta, 
whence it pavsses through the body. 

The Cavities of the H,eart 
(Figs. 38 to 41) 

• 

The right atrium consists of a principal cavity and 
an auricle. 

The principal cavity is of an irregular form and is 
smooth-walled. • 

The auricle is a small muscular pouch projecting to 
the left from the anterior and upper angle of the 
atrium overlapping the ascending aorta and tlie root 
of the pulmonary trunk. It*^ 111 tenor is marked by 
parallel muscular ridges [muscuh pectinati). r 


A ) ‘mj 



Fig. 38. — The Anterior Surface of the Heart. 
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r At the juacdon externally of the two cavities is 
seen a groove [sulcus terminalis), which on the in- 
terior appears as a ridge [crista termi^alis), 

Openii^gs : Superior vena cava, in the upper part; 
inferior vena cava, at the lower part of the atrium. 
Between the openings of the two cava? is a muscular 
projection, intervenous tubercle. 


R.{h 
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l^iG. 39 . — The DiArnRAGMATic Surface of the Heart. 


The coronary sinus opens between the inferior vena 
cavi and the atrio- ventricular orifice. 

Foramina venarum minimarum are the mouths of 
vemti cordis minimae. 

The atrio-ventricular orifice is in front of the inferior 
vena cava. 

Valves : The valve of the inferior vena cava [Eus- 
tachian valve) is a semilunar fold of endocardium in 
front of the anterior margin of the inferior vena cava ; 
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passes upwards and to the left to anterior margin of 
•the annulus ovalis. 

The valve of i}^ coronary sinus (Thebesian valve) 
protects the opening of the coronary sinus. ^ 

Remnants of fcetal structures : The fossa ovalis is 
a depression on the interatrial septum, above the 
opening of the inferior vena cava (h'lg. ^i). ^ 



Fig. 40. -Tin- Hi'art Vilwed i kom Heiiind. 

The anulus ovalis is the upper crescentic elevated 
margin of the fossa. 

The foramen ovale in the foetus (sometimes in Ae 
adult) pierces the upper part of the floor of the 
fossa ovalis and opens into the left atrium. 

The right ventricle consists of a cavity, the upper 
angle of which is prolonged into a funnel-shaped 
canal, the infundibulum, leading tfc the pulmonary 
trunk. On the wall (except in the infundibulum, 
which is smooth) are projections, trabeculcB carneee 
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formed of miJscular bundles, of which there are three 
varieties : The first are merely prominent ridges. The 
second are attached at the ends, jbeing free in the 
middle^, of these, one, the septa -marginal [moderator) 
hand, extends from the septum to the base of the 
aftiterior papillary muscle ; it may assist m preventing 
oyer-distensio/i of the ventricle, and it conducts the 
right branch of tlie atrio-ventncular bundle to the 
anterior wall the ventricle. The third arc the 



Kig. 41.— Thf- Intkriok ok the Rk.ht Aikium anu Ventricle. 


papillary muscles (anterior, inferior and septal) which 
project inwards, and are attached by their bases to the 
wall of the ventricle, the other end being connected 
with the chordcB tcndinece, or cords attached to the 
flc^os of the atrio-ventricular valve (hig. 41). 

The tricuspid (atrxo-ventricular) valve, which guards 
the right atrio-veiitncular orifice, consists of three 
cusps, formed by a reduplication of the endocardium, 
witli some fibrous tissue enclosed. The bases of the 
flaps are attachefl to the fibrous ring of the atrio- 
ventricular orifice, while to their free edges and 
ventricular surfaces are attached the chordae tendineae. 

Position of cusps : Anterwr, inside sterno-costal 
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surface of ventricle. Septal, on membranous part of 
interventricular septum, lies posterior. These two are 
equal in size. Smaller tnferior cusp lies on dia- 
phragmatic wall of ventricle. The valve p,73 vents 
regurgitation of blood into the atrium during ventri- 
cular contraction. » 

The opening of the pulmonary trunk is at the 
summit of the funnel-shaped tnfundibUlum, and is 
guarded by the pulmonary semilun?ir valves. The 
semilunar valves are three fibrous folds, a right, left, 
and posterior, which guard the orifice of the pul- 
monary trunk. 'I'he free margin of each has in its 
middle a small fibrous nodule, the nodule of pnl- 
monary valve, and between each valve and the begin- 
ning of the pulmonhry trunk is a dilatation called the 
pulmonary sinus. 

The left atrium consists of a principal cavity and 
an auricle', the latter extends forwards and to the ' 
right, overlapping the -commencement of the pul- 
monary trunk; its interior presents muscular ridges 
as on the right side. ' 

Openings : The four pulmonary veins open into the 
cavity, two from cither lung, superior and inferior.* 

The atrw -ventricular orifice is smaller than that on 
th ‘ right side. 

Oil the septum may be seen a shallow depression, 
the remains of the foramen ovale. 

The left ventricle is longer and more conical than 
the right, witli its walls nearly three times as thick. 
I'lie interior contains trabeculae carncae, papillary 
muscles (superior and inferior), and chordic tendinea;, 
as on the right side. 

Openings : The atrio-ventricular orifice is closed 
by the mitral valve, which is attached to the circum- 
ference of the opening, similarly to the tricuspid, ft 
consists of two flaps, the larger being anterior (aortic 
cusp). 

The aortic opening is placed in front and to the right 
side of the preceding. The orifice is guarded by 
three semilunar valves, which are precisely similar to 
those on the pulmonary artery, the characteristics of 
which are, however, better marked; they are named 
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from their position anterior, right and left posterior. 

The endocardium is the endothelial membrane lining 
the whole of the interior of the heart, and is continuous 
with the lining membrane of the blood vessels. 

The coronary arteries supply the substance of the 
heart. 

The right coronary artery comes off from the anterior 
aCortic sinus, passes on the right side of the pulmonary 
trunk, between Mt and the right auricle, then down- 
wards, then backwards along the right atrio-ven- 
tricular groove as far as the inferior interventricular 
groove, where it divides into two branches, one of 
which runs on in the left atrio-ventricular groove 
and joins branch of left arteiy, while the other 
passes to the left in the inferior interventricular 
groove to supply the ventricles and septum; anas. 
descending branch of left artery. 

The left coronary artery arises from the left posterior 
aortic sinus. It passes behiad and then to the left of 
the pulmonary artery, and divides into two branches, 
one of which passes forwards and downwards m the 
anterior interventricular groove, and the other to the 
left and backwards along the left atrio- ventricular 
groove. Anastomoses between cotoniiry arteries and 
their interventricular branches are through terminal 
arterioles. 

The cardiac veins return the blood from the muscular 
wall mainly through the coronary sinus into the right 
atrium (Fig. 40). 

Great cardiac vein : From aj)ex, up anterior inter- 
ventricular groove to base of ventricles, curving to 
left side and back part of heart, empties into coronary 
sinus; guarded by two valves; receives left marginal 
and left cardiac veins. 

Middle cardiac vein: From apex up posterior (i.e. 
inferior) interventricular groove, terminating in 
coronary sinus, guarded by valves. 

Small cardiac : The marginal vein, running with the 
artery along inferior border of right ventricle, usually 
ends in the anterior cardiac vein, but may join 
coronary sinus. 

The coronary sinus is the terminal part of the great 
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cardiac vein which is placed in the left atriu-ventricular 
j2;roove. Is i inch m length, and ends in the right 
atrium, the opening being guarded by the valve of the 
coronary sinus. Receives tributaries as above, ^and a 
small straight vein at the back of tlie left atrium, the 
ohliqiic vein of left atrium, the remnant of the left* 
superior vena cava of the foetus. 

Anterior cardiac vein: Drains stemo-costal sur- 
faces of right atrium and ventricle,*' opens directly 
into right atrium. Usually rcceiv'cs small cardiac 
vein. It and ven:p cordis miuiiiije do not empty via 
coronary sinus, which thus carries only 60 per cent, of 
venous drainage of myocardium. 

Venae cordis mii^LDiae : Dram muscular substance, 
opening into right atrium. 

Conducting system : Sinu-atrial vodc lies asti idc right 
auricular appendage. Large I’^l-defined area, con- 
taining autonomic jilexiis and iutvc cells (vagiu: relay). 
Airio-ventru ular vodc lic.»> in interatrial septum just 
al)ov(‘ ojiemng of coronary sinus; small and discrete. 
Condi/ctnig bundle (of His) from A-V node crosses 
trio- ventricular librous se})tum and membranous 
part of interventricular septum. Brandies to right 
and left along interv entricular muscle .septum to walls 
of ventricles. 


THE PERICARDIUM 
Fibkoos Pkric.vrdium 

The heart and roots of great arteries and veins are 
contained in a fibrous bag, conical in shape. Apex 
attached around great vessels about 2 inches from 
heart, base fused with central tendon of diaphragm. 
It lies in middle mediastinum. Sensory supply froAi 
phrenic and anterior intercostal nerves. 

Relations of fibrous pericardium — Anterior : Ster- 
num and left costal cartilages (4 to 7), remains 
of thymus, anterior edges of lungs and pleurae. 

Posterior : CEsophagus, descending aorta, thoracic 
vertebrae (5 to 8). 

Lateral : Lungs, roots of lungs, phrenic nerves. 

F 
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^ SliROUS Pkricardium 

Fibrous pericardium is lined by parietal layer of 
serous pericardium; this is reflec'ed to cover heart 
and r\Jots of great vessels, the serous pericardium 
here being called visceral layer. At the reflections 
veins surrounded by one sleeve arteries by another 
eleeve of sere us pericardium; between the venous and 
arterial reflections embryonic dorsal mesocardium 
has broken down to produce transverse sinus of 
pericardium. Pulmonary veins become separated 
to leave oblique sinus of pericardium between them. 
In front of transverse sinus lie aorta and pulmonary 
trunk, behind it lie superior vena cava and left 
atrium. Left atrium separates transverse and oblique 
sinuses. ScMisory supjdy of j)arietal layer by phrenic 
nerve. Visceral layer insensitive. (C'ompare ])('ri- 
toneiim and plciiia.) 

THE ARTERIES OF THE BODY 
The Pulmonary Trunk 

' The pulmonary trunk conveys de-oxygenated l:)l()od 
from the right side of the heart to the lungs. It is 
2 inches long and, comniencing ai the iiifundibulum of 
the right ventricle, is directed upwards in front of the 
ascending aorta, and in same tub(‘ of serous peric ar- 
dium; it then ])asses upwards and backwards on the 
left of the ascending aorta to rc'acli the concavity of the 
aortic arch, where it divides in front of the left 
bronchus into right and left branches for the lungs. 
Near th(i bifurciition a fibrous cord, tlic ligumeniiim 
artcriobioii , ]'>asses from the left branch to the under 
surface of the aortic arch. It is the remains of the 
ifiictus aitcriosus in the fa-tiis. d’hree-quarters of 
trunk within fibrous pericardium, terminal half-inch 
bifurcates outside fibrous bag. 

Branches : The right pulmonary artery is longer 
than the left, yjasses m front of cesophagus to the root 
of the riglit iinlg, behind the ascending aorta and 
superior vena cava, where it divides into three 
primal y branches, one for each lobe. 
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. The left pulmonary artery is connected at origin 
witli the arch of the aorta by the ligamentuni arterio- 
sum, and passes ift front of the descending aorta and 
left bronchus to the root of the left luiigf there 
dividing into two primary branches for the two lobe^ 

'I'Hiz Aorta (b'lgs. 37, 4*) • 

Large main trunk of systemic afteries, situated 
partly in thorax and partly in abdomen, commences 



Fig, j’ — A outic Arch, vilwfd somkwhat from J.ekt Seue, 
SHOWING Origins of Great Vessels and Relations 
OF Vagus \nd Phrenic Nekvfs to these and the Arch. 

at left ventricle, arches over root of left lung, descends 
in front of vertebral column, behind diaphragm into 
abdomen, ending opposite left side of body gi 
4th lumbar vertebra by bifurcating into two common 
iliacs. Conveniently divided into four parts: ascend- 
ing aorta, arch of aorta, descending thoracic aorta, 
abdominal aorta. 

Ascending aorta (Fig. 38, p. 12^) — Extent and 
course : Two inches in length. Extends from base 
of left ventricle, opposite lower border of 3rd left 
costal cartilage, upwards and to the right to level 
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of 2nd rij^ht costal cartilage. At its root it presents 
three bulgings, the sinuses of aorta, one above each 
aortic cusp. With pulmonary trunU makes a spiral in 
commdn tube of serous pericardium in front of trans- 
verse sinus. 

Branches : The right and left coronary arteries 
(p. 128). 

Arch of aorta: Lies wholly in superior mediastinum 
and occupies dniero -posterior plane (seen in profile 
in A.P. X-ray). Commences at sternal angle, 
convex upwards and to left as it crosses left side of 
4th thoracic vertebra. 

in the concavity of the arch are contained root 
of left lung, branching of pulm,pnary trunk with 
ligamentum arteriosum, cardiac plexuses, left recurrent 
laryngeal nerve, oesophagus and thoracic duct. 


Anterior and 
to Left. 

Manubrium. ' 
Thvmus 

Lett pleura and 
Idag. 

Left phrenic 
Inferior car- 
diac of left ui 
vagus u 

Cardiac of left 1 ^ 
superior cer- I 
vical ganglion I 
Left vagus / 
Left superior in- 
tercostal vein. 


Inferior. 

Bifurcation of pul- 
monary trunk. 

Ligameutum arteri- 
osuin. 

Left bronchus. 

Left recurrent 
laryngeal nerve. 

Superficial cardiac 
plexus. 


Relations 

*>upirior. 

Left innominate 
vein 


Po\iirwr ami 
to Rifiht 

Trachea 

De(‘p cardiac 
plexus. 

CEsophagus. 

ITioraclc duct. 

Lett recurrent 
laryngeal 
nerv’e. 


Branches 


Brachio-cephalic (innominate) (iJ to 2 inches 
long) : Arises at commencement of transverse part, 
a§Jcends to liglit bcnc'ath sternum, dividing behind 
right sterno-clavdcular articulation into right common 
carotid and right subclavian arteries (see pp. 134 and 
146). 

Relations of the innominate : Lies behind manu- 
brium and origins of right sterno-hyoid and sterno- 
thyroid muscles, thymus gland and left brachio- 
cephalic (innominate) and right inferior thyroid veins. 
Trachea at first behind, but to left side above, where 
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.artery lies on pleura. On the rij^hr side lie the right 
innominate vein and right phrenic nerve. On the left 
side IS the left c#mmoii carotid below, the trachea 
above. The innominate occasionally gives • olf a 
branch, the avteria thyroidea ima, w'hich passes in 
front of trachea to thyroid gland. * 

Left common carotid (see p. 135I • • 

Left subclavian : Arises behin^l left common 
carotid, ascends to neck in contact with apex of left 
lung, over which it arches. Relations in thorax as 
those of left common carotid (p. 133). 

The Descending; Thoracic Aorta * 

Extent : From lower border of 4th thoracic vertebra 
(left side) to aortic opening in front of body of i2th 
thoracic vertebra. 

Course and Relations : Lies in posterior medias- • 
tinum; is at first to left of bodies of vertebrae, but 
afterwards lies in front of them. 

Anterior : Root of left lung, fiericardiunt and dia- ' 
phragm; crossed by oesophagus at lower end. 

Posterior : Bodies of vertebne and hemiazygos vefhs, 
superior and inferior. 

Left side : Left lung and pleura. 

Right side : GLsophagus above, thoracic iluct, and 
vena azygos; right lung and pleura in lower part but 
not in actual contact. 


Branches 

Bronchial: Supply the bronchial tree. For the left 
lung two branches come off from front of aorta 
(superior and inferior). The artery supplying right 
lung arises either with or from superior left branc^, 
or from first right aortic intercostal. 

Pericardial : Small twigs to })Osterior surface of 
pericardium. 

(Esophageal (4 or 5) : From front of aorta, running 
obliquely downwards to supply oesophagus; anas, with 
one another, inferior thyroid and left gastric. 

Mediastinal : Supply glands, etc., of posterior 
mediastinum. 
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Posterior intercostal (9 pairs) ; Arise from posterior 
part of aorta, run transversely outwards on bodies of 
vertebrre, and behind pleura to lower nine intercostal 
spaces^ The right ones, crossing over front of spine, 
supply the bodies of vertebne, and pass behind 
oesophagus, thoracic duct, and azygos veins. The 
a«rteries of lv)th sides are crossed by sympathetic 
trunk and its ^ splanchnic branches. On reaching 
intercostal spaces they divide into anterior and 
posterior branches; tlie anterior branch crosses the 
space obliquely upwards so as to get to lower borrier 
of the upper nb near the angle; passes forward in 
intercostal space in neurovascular plane — i.e. be- 
tween internal intercostal and ti^ansversus thoracis 
group of muscles (p. i r j) ; anas, intercostal of internal 
mammary, thoracic branches of axillary. Above the 
^ artery is a comiianion vein, and below the intercostal 
nerve. A branch, the collateral intercostal, is given 
off near the angle of the rib, and runs along the upper 
border of, the lower rib; anas, intercostal of internal 
mammary. Branches accompany the lateral cutan- 
eous nerves of th^* thorax from the main trunks of 
the inlercostals. The three lower branches pass 
forwards between muscles of abdominal wall; anas. 
epigastric and lumbar. 

The posterior branch passes backwards between 
vertebra and superior costo- transverse ligament, send- 
ing medially spinal branch through intervertebral fora- 
men to cord, membranes and body of vertebra, and 
backwards muscular branch, which divides into medial 
and lateral branches to muscles and skin of back. 

Subcostal arteries (corresponding to intercostal 
below t2th rib): Pass into abdomen behind lateral 
arcuate ligament and follow lower border of 12th nb. 

The 1st and 2nd intercostal arteries come from 
costo-cervical branch of subclavian (p. 152). 

THE ARTERIES OF THE HEAD AND NECK 
T u j: C o' m MON C a r o t i d A k t k r y 
The common, car otid art ery : On the ri^ht side. 
arises from the innomtnate^f^its bRurcaTion behind 
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the right sterngjcla vicular artj c^latjpj^. ) On the le jt 
side, from ‘IHcTTirgliest part of aortic arch ; th^Ieft i s 
consHfi Teh Gy "Joh^glr e arl^y, and is 

^e plyfilac^ in tl ie_ thorax ja^ts grigid J It ascends 
cH^liquely to the neck. 


Relations ^ 

Left Common Carotid in the TJiorax 

Antmctr. Mrdtal, Lateral. 

Lflt iniirmim.itL' Stcmo-byoid and Trachea. Left subclavian 

vein. sterno- th3rroul fKsophagns. artery (also 

Kemains of thymus. muscles. Thoracic duct. postenor). 

Overl.iiiping pleui .i Miiaubnumstemi Left recurrent Left vagus i^ul 
and lung. and pectoralis laryngeal uerve. phrenic nerves. 

major. Innornmatc ar- Left pleura axud 

* tery. luu:,. 


Both C omm on Caroti ds in the Neck 

Extent : In the neck the common caro tid of either 
side ex te n (Is trpm s ter ni)-cia vigiilai:„_ar ticii 1 atlpn 
le’vel “"of’ upper border^of tj^rgid C£u^tUa^ (thir^ 
ceTVtCaT "verteBray 'tliere ' dTvIding int o""extdtnal and 
int ernal carotids . ” 

Course . A hne drawn f rom sterno-clavicular ^rtiA- 
latiQii t o aT^jiri t in id way b etw eerL rnaslLbTd' pro cess 
and angle of maruIiBIe. ” 


R elations of Bot h Common Ca r oti^s i nj he Neck 
Crossed about m id w ay by o mo- hyoid, a nd c nclosed 
i n s a me condensa tion pPcefvical fascia as internal 
j^igular vem anlTvagus nerv^' 


A ntervor. 

. Skin. Intemjil jug- 

'/Superfirial fascia. / ular (over* 
Platvsm.i_ * l.Tns ftii left 


Platysma. 
■^Cervical fascia 
(investing 
layer), 

. Sterno-mastoid 
' (sternal 

^ V y 

, Stemo<hyoid 1 ^ 


lid. 

"'I 8 


laps on left 
side) M 

Superior and S 
middle thy- > 
roid 

Anterior jug- 
/ ular 

Dcsceruliog oT ^ 


yiV^ Pogterwr. 

^ ( Scalenus anterio^ 
I^Longus capitis. L 

'^y^ongu.s ccrviciae 

I y Inferior thyroidj 
f/3 artery. 

O vertebral arte 
nX>yinp«ithetic \ 
y<ecurreut I 
J \ laryngeal 


Sterno- thyroid I S 7 hypoglos^ 
Omo -hyoid ^ . f and descend- j 
Stemo - mastoicV log cervical ) 
branch of su- 
perior thyroid 


g (feagus 

ISn 


Medial. 

TrMhea_ ^nd 
laryi^. ~ 
Pharynx and 




vasculAr system 
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Branches of the common carotid artery : Ter- 
mmal flnlv — viz., ^ternal and internal carop d. As 
t he cojnmon carotid divides, it widifenyF fliis ^atation . 
iKe farotid sinus, extends upw ards inTo ~^e internal 
jcarotidartery ; it s wall ITlhinneriEan cFs e^ ere, a jd 
ES m any rTerve* filaments from^h e gTpsgp-pKa ryi^ eal , 
sy mpatl ^tk (pressor Teceptors) . ” X 

ExTERBrrfr'c,\Ro'TilD^-/i;r/^ ; Fro m b ^urcau on o f 
co mmo n carotid oppo site upper border oTTEyroid 
caHnagr to^'Tfyer of jieS.^^m andiBle/ ^ere (em- 
fieddeQih^tFe' o aroT^ gland ) di viHingl nto "supe rficia l 
tfj mpor?\l and pi axillary . sympathetic liEres 

from cell bodies in suji eriQr cervical gan^iori.k”y^ • 




Superficial. 


Relations c> 


Deep. 


Skin. Facial | ^ Pharynx. 

‘ Superficial fascia. Lingual I a Styloid process. Stylo -mandibular 

Platysma. Posterior Slylo-glossus. ligament. 

Cervical fascia. facial } Stylo-pharyn- Superior 1 «■ 
Slemo- , I « j 2 geus. tiryngeal I % 

mastoid I Hypoglossal I > Glosso-pharyngeal External )S 

Digastric j g Facial j «3 nerve. laryngeal ) Z 

St|Jo-hyoid / 55 Internal carotid Pli.wyiigcal 

Parotid gland. artery. br.iiich of vii^us. 


Anterior branches of External Carotid 

Superior thyroid : Given off just belo w gre ater horn 
hyoid, curves downwards arid^orVvarte‘"fo upper 
pole ^thyfoid Ifwo^s .“tgTTo of - 

inferior thyroid'. 


0) 


Branches 


Muscular : To muscles covering it. " Sterno-mastoid - 

• i_ ' r!rr“.^Tr'':T‘T_''irl‘'Ti V.T'” 'fzr 


6ra7icA_ passes ^wnwards“and'TiteiallY^cfbss sheath 
rf common carof^ supplying sterno-mas’toid ~ and ^ 

skin. « 

Infrahyoid : Runs transversely along inferior border* 
of hyoid ; ayias. with opposite fellow. \ 

Superior laryngeal : Accompanies internal laryngeal , 
erve, piercesi' thyro-hyoid membrane, supplies] 


muscles, glands, and mucous membrane of pharynx ^ 
and larynx down to vocal folds; anas, opposite fellow** 
and inferior laryngeal. ^ 
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• , 

Crico-thyroid : Accompanies external laryngeal 

_.erve. Crosses crico- vocal membrane transversely; 
anas, opposite feflow. 

® Thyroid : Terminal division takes place witnin pre- 
"^racheal fascia, into one anterior and two posteripr 
branches {cf. inferior thyroid artery, p. 149). 

Lingual : Arises from part ofiartery betwee n 

superior thvroid and facial art eries; l oop s upwards 
ana forwards on^ middl^constricTor to tip oT greater 
h^FET" of “liy oid , ‘^rc r'g~Tt~ 15~~^'o55ga~~by h^ i ^Ids sal 
neryfij) f^erice forwards "und^ llyogl ossus , pa rallel 
hypQ^QSsaTnerveTcro ssmg s fydd Tiycnd T igaiitf n t ; 
hnaTly^Qn geai9gLossbV'\ipw9.rds anJTo^'ards Jo tip 
of tongue as profnnda artery oj tongue. ' ’ ' 

Branch ’s 

^^uprahyoid : Along superior ])or(ler of hyoidL 
-'Supplying muscles, etc.^- anas, opposite fellow. 

Dorsales lingua : Two or three, ascend to dorsum of 
tongue; anas, opposite fellows, supply mucous mem-^ 
brane, tonsil, epiglottis, soft palate, etc. 

Sublingual : Runs forwards and laterally to supply 
sublingual gland, adjacent muscles, and mucous mem- 
brane. 

Profunda artery of tongue : Continuation of the lin- 
gual to tip of tongue, accompfinies lingual nerve. 

/ Facial : Arises near angle of mandible, directed 
'^forwards and upwards on superior constrictor beneath 
digastric in groove on deep surface of submandibular 
gland to body of mandible, thence downwards be- 
tween gland and mandible, finally around inferior 
border of mandible, over which it ascends to face, 
being anterior to masseter muscle. It ascends 
tortuously to medial angle of orbit, where it termin- 
ates by anastomosing with dorsalis nasi of ophthalmic. 
It rests successively upon mandible, buccinator, and 
levator anguli oris, with vein posteriorly, and is 
crossed by platysma, risorius, zygomaticus major, 
and usually by the levator labii supeiioris. 

Cervical branches 

Ascending palatine : Ascends between stylo-glossus 
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and stylo-pliary iigeus to pharyngeal recess, where it 
pierces pharyngo-basilar fascia, supplies muscles, 
tonsil, pharyngo- tympanic tul>e, soYt palate, glands, 
etc. ; anas, tonsillar and artery of opposite side. 

^ T Qnsxll ar: Penetrates superior constrictor of pharynx 
supply tonsi lTand root of tongue; anas, ascencfing 
palatine. 

Qlandi^ r (three or four) : To supply submand^ular 

gland ' 

Submental : Arises a.s artery turns round base of 
mandible, and runs forwards over inylo-hyoid, sup- 
plyjjig it and digastric, then to symphysis, there 
dividing into superficial, which turns round chin 
(anas, inferior labial and mental), and a deep branch 
which perforates mylo-hyoid, supplying floor of 
mouth and sublingual gland (anas, sublingual). 

Fdnal 


Muscular : To masse ter, but^cinator, etc. 

Inferior labial . Arises near angle of mouth ; tortuous 
course between mucous membrane of lower lip and 
orbicularis oris; ayias. freely with opposite fellow. 

Superior labial : Arises with or near preceding, 
having corresponding course in ufiper 1 j[); anas, with 
opposite fellow, supplies a branch to the septum of nose. 

Lateral nasal : Turns medially beneath levator labii 
superioris aheque nasi to supply ala and dorsum of 
nose; anas, opposite fellow, nasal of ophthalmic, and 
infra-orbital. 


Postem)) hriDichi 9 of external carotid 

-Ocjiipital : Arising from the jKistorior ]iart of artery, 
/Oj:)posite the facial, runs upwards and backwards be- 
neath digastric and mastoid jjroccss with its attached 
mutecles; then backwards in the occipital groove, and 
lying on rectus capitis lateralis, obliqiius capitis 
superior and semispinalis capitis; lastly, crossing the 
border of the trapezius near insertion, it ascends in 
company with the greater occipital nerve to the back 
of scalp. The aitery crosses the internal carotid 
artery, accessory nerve, and internal jugular vein, 
and is crossed by the hypoglossal nerve which loops 
round it. 


c- 
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BjiDU'hfs 

Muscular : To digastric, stylo-hyoid; sterno-mastoid 
branch to suppl^ that muscle (guide to accessory 
nerve). 

Mastoid: Through mastoid foramen to dura mate^ 
Meningeal . Ascends, in company with internal 
jugular vein, through jugular foramen Co dura matftr 
in jiosterior lossa • 

Descending branch : At lateral border of scmispinalis 
capitis; descends at back of neeJe ; superficial branch 
I)asses beneath splenius, supplying it and the trapezius, 
anas, sujierticial branch of transverse cervical; d^ep 
branch goes beneath sernispinalis capitis, anas, verte- 
bral, decji ccrvica>of costo-cervical trunk. 

Occipital : 'I'o muscles and skin of occiput; anas. 
opposite fellow, posterior auricular and superficial 
temporal • 

y Poste rior au r icula r : Arises opposite apex of styloid 
/procesl^ ascends in parotid to groove between auricle 
and mastoid jirocess, dividing into anterior or auricular, ' 
anas, posterior division of temjioral; and posterior or 
mastoid, anas, occijiital. Joined near mastoid profess 
by posterior auricular branch of the facial nerve. 

Ihauikcs 

Stylo-mastoid: Enters stylo-mastoid foramen, siip- 
[)lving 1vin]Kiiuim, mastoid cells, ot('. vStapi'dial 
arterv is remuaiit of arterv of .second pliaryngcal arch. 
Auricular : To posterior part of concha. 

Ascending branch of external carotid : 
x*^Ascending pharyngeal : Smallest branch, arising 
inch above origin of trunk, ascends, deep to 
internal carotid and stylo-pharyngeus and lying on 
pharynx, to base of skull. 

Branches 

Prevertebral : To prevertebral muscles and lymt^h- 
glands. , 

Pharyngeal (three or four) : Medially to pharynx, 
supplying constrictors, pharyngo-tym panic tube, and 
a palatine branch to soft palate and tonsil. 
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' MeningeaV: One through jugular foramen, another 
through anterior condylar canal, and a third through 
foramen lacerum to supply dura m;‘,ter. 

Inferior tympanic: Passes through inferior tympanic 
canaliculus with tympanic branch of glosso-pharyngeal 
fierve to supply medial wall of tympanum and anas- 
tomose with (^ther tympanic arteries. 

Te/niinhl branches of external carotid 

^ Superficial tempo ral : Smaller of two terminal 
yASraJicties, continues in the line of external carotid- 
imbedded at first in parotid, crosses over root of 
zygoma in front of aunculo- temporal nerve, upwards 
under skin for 2 inches, dividing into two terminal 
branches — anterior and posterior. 

Branches 

Parotid: To gland. 

Transverse facial : Arises Jn parotid, accompanies 
transverse branches of facial nerve and parotid duct 
across face, lies above the duct, supplying muscles, 
glapds, etc. ; anas, facial, infra-orbital. 

Middle temporal ■ Arises just above zygoma, per- 
forates temporal fascia, supplying muscle makes 
vertical groove on squama; anas, deep temporal. 

Zygomatic : Along zygoma between layers of tem- 
poral fascia to lateral angle of orbit 

Auricular: To anterior portion of external ear; 
anas, posterior auricular. 

Anterior temporal: One of terminal branches; 
follows line of junction of hair and face; anas, frontal, 
supra-orbital. 

Posterior temporal: Runs upwards to vertex; anas. 
posterior auricular, occipital. 

Iffaxillary : Arises in parotid, at first (mandibular 
^,-ffortion) curving forwards between mandible and 
spheno-mandibular ligament, parallel with auriculo- 
temporal nerve and lying on medial pterygoid muscle 
and inferior dental nerve; then (pterygoid portion) 
forwards and laterally on lateral (frequently on 
medial) surface of lower head of lateral pterygoid; 
finally (ptery go- palatine portion) enters pterygo- 
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.palatine fossa between two heads of origin of lateral 
pterygoid. 

Branches from Mandibular Portion 

A nterior tympanic: Enters squamo-tympanic fissurp^ 
supplies tympanum and membrana tympani; gener- 
ally gives off deep auricular to extcAiial auditofy 
meatus; anas, artery of pter^^goid canal, stylo-mastoid. 

Middle meningeal : Arises' between spheno-m an- 
dib iilar Hgament and neck of mandi ble, passes unde r 
later al “pterygoid between two ro^ of a uriculo- 
teffiTforaT nerv e, thre^gh ^oramen spinosum of ^ he 
Spheno^ , ^ Tividing on great wing oi^ sphenoid m to 
an^rio r an^ pos tmor Jj ranclje s : a nterior to a_n - 

t ^ior infe rior a ngle of pariefi l , p as 'sq uamoii s 
of fefhporal; anas, opposite fellow, meningeal of 
ophthalmic and ascending ph'^.rynge^. • 

Note. — The anterior branch of the middle meningeal artery 
IS liable to be torn m fractures of the vault, which commonly 
pass through the thin part of the skull where this artery lies. 
Note also that the meningeal arteries supply the diplor of the 
bones of the vault. • 

The middle meningeal gives off branches to tri- 
geminal ganglion. Superior petrosal : Enters hiatus 
for greater superficial petrosal nerve; anas, stylo- 
mastoid of posterior auricular. Orbital : Through 
superior orbital fissure to orbit. Superior tympanic : 
Along canal for tensor tympani muscle. 

Accessory meningeal : Through foramen ovale, sup- 
plies trigeminal gajiglion and dura mater. (Generally 
a branch of the middle meningeal.) 

Inferior dental : Descends with and behind inferior 
dental nerve through mandibular canal supplying 
teeth and gums, divides opposite first bicuspid into 
incisive and mental, the former going to incisor teeth, 
the latter coming out through mental foramen; anas. 
submental, inferior labial, mandibular. iPMylohyoid 
branch, given off as artery enters foramen, runs in 
mylohyoid groove to medial pterygoid muscle. H 

Lingual branch accompanies lingual nerve. 
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Branches from pterygoid portion 

Deep temporal (2) : Anterior and posterior to temporal 
fossa b(^tween muscle and cranium; anas, other tem- 
poral, lacrimal through foramina in zygomatic bone, 

,, Pterygoid : To pterygoid muscles. 

Masseteric : Passes over mandibular notch to deep 
surface of maiseter; also supplies mandibular joint. 

Buccal : Riins»forwar(ls with buccal nerve between 
medial pterygoid and jaw to buccinator; anas, facial. 

Branches of plc^ygo-palatinc pmtion 

Posterior superior dental : Given off as artery passes 
into pterygo-palatine fossa; descends on posterior 
aspect of maxilla with branch of maxillary nerve; 
branches enter posterior dental canals, sui)plying 
molars, bicuspids, antrum, gums, etc. 

Greater palatine : Through greater palatine canal 
with greater palatine nerve*; and then along hard 
palate in a groove lateral to the nerve, and through 
lateral incisive foramen; anas, artery of septum 
froija facial, and posterior septal. 

Lesser palatine : 'I'hroiigJi lesser palatnu* foramina 
to niii.sclos and mucosa of soft ]>alato 

Artery of pterygoid canal : Throiigli pterygoid canal 
with nerve, su[)phes pharyngo-tympanic tube and 
tympanum. 

Spheno-palatine : Enters spheno-palatine foramen, 
supplying posterior ethmoidal cells, etc. Branch : 
Posterior septal, runs along vomer; anas, greater 
palatine. 

Tnfra-oibital : Continuation of trunk; accompanies 
infL'a-urlntal nerve through infra-oi bital ( anal, appeal- 
ing oil face hciieatli levator labii superior is, anas. 
facial and buccal lii tire canal it gives olf branches to 
orbit, and an anterior dental branch goes with nerv^e 
to supply front teeth; anas, posterior dental. On the 
face it supjihes lacrimal sac and medial angle of orbit; 
anas, ophthalmic,; and gives branches downwards; 
anas, transverse facial, buccal and facial. 

Internal carotid — Extent : From superior border 
of thyroid cartilage to base of brain, there dividing 
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into anterior and middle cerebral. Cam A sym])athetic t 
fibres from cell bodies in superior cerx ical ^aiif^lion. 


delations in the Neck 


Superficial. 


Medial. 


Skill. 

Superficial fascia. 
iMatysrna. 

Cervical fascia. 
Stemo-masloid. 
Parotid gland. 
Digastnc. 
Stylohyoid. 
Stylo-glossiis 
Stylo-pharyngeiis. 
Occipital I 

Posl»*rior auricular I 
llypoK'lo'Uial j 

Ti los.su-ph.iryngcal 
I’haryngeal branch 
of vagus ) 


Pharynx. 

Ascending pharyngeal 
.irtcry 

Superior and external 
Liryugcal nerves. , 


arteries. 

nerves. 


Lateral. 


Inicmal jugular vein at ongin. 


t 

Posterior. 

Intcruai jugular vein 
at base of ‘'kull. 
Long us capitis. 

J>'Tii pathetic. • 
Vagus. 


Course : Extends diitctly upwards from common 
carotid to carotid canal of lemjxiral bone; entering^ 
canal passes iipw'ards, medial to and then above* 
pliaryn go-tympanic tube, then forwards and medijilly. 
and again ascends to pass along the cavernous sinus, 
having the abducent nerve on the lateral side; it turns 
iijiwards medial to anterior clinoid process, pierces 
dura mater, pa.sses back on roof of cavernous sinus 
and divides between optic and oculo-motor nerves 
below anterior perforated substance into branches. 
No brancli is given off from cervical part. 


Brinich from petrous portion 

Carotico-ixmpanic : 1 'liiougli foraimna in carotid 
canal to tv'm])aiiiim ; anas, anterior tympanic of 
maxillary and stylo-masloid. 


Ihamhcs from cavermnis portion : 

Hypophyseal : Small branches to hypoj>hysis, etc. 

A nterior meningeal ; To dura mater in middle fossa 
and trigeminal ganglion. 

Ophthalmic : Arises after internal carotid has 
pierced the dura mater at medial side of anterior 
clinoid process, enters orbit through optic foramen. 
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' lateral to and' below optic nerve; it then crosses over 
nerve to supero-medial angle of orbit to divide into 
two terminal branches, supra-troch,'ear and dorsalis 
nasi. * 

^ Branches arising lateral to optic nerve 

Lacrimal : Accompanies lacrimal nerve over lateral 
rectus to lacrintal gland ; gives off zygomatic branches; 
anas, deep temporal and transverse facial. Branch 
sent back to anas, with middle meningeal through 
superior orbital fissure, 

Arteria retincB centralis: Pierces optic nerve; runs 
in its substance to retina (see p. 31O). An cud artery. 

Branches arising on optic nerve 

Posterior ciliary : Divided into two sets. Short per- 
forate sclera and supply choroid. Long (2) pass 
forward between choroid and sclera; anas, anterior 
ciliary and supply iris and ciljary' processes. 

Supra-orbital : Ascends with frontal nerve over 
muscles, etc., to pass through supra-orbital notch; 
ascends over frontal bone; anas, temporal, facial and 
frontal. 


Branches arising medial to optic nen^c 

Muscular, superior and inferior : To muscles of 
orbit, give off anterior ciliary (6-8), which pierce 
sclera behind cornea. 

Ethmoidal : A nterior and posterior to ethmoidal cells, 
through anterior and posterior ethmoidal foramina re- 
spectively, supplying also dura mater; the anterior 
accompanies external nasal branch of anterior eth- 
moidal nerve (p. .^43) to skin of nose (anterior nasal 
branch). 

Medial palpebral (2) ; One for each lid, arise near 
pulley, form an arch in each lid, and supply lacrimal 
apparatus. 

Terminal branches 

Supra- trochlear : Turns upwards round medial 
margin of orbit; dnas. supra-orbital. 

Dorsalis nasi : Over medial palpebral ligament to 
root of nose; anas, nasal and facial. 
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■ 

Branches from cerebral portion of internal carotid 

Anterior cerebral : Arises at medial extremity of 
lateral cerebral fisfj^ire, passes forwards and medially 
across anterior perforated substance, above i optic 
nerve; here united with opposite artery by anterior 
communicating; passes round genu of corpus callosum» 
in longitudinal fissure. Branches : Antero-medial 
central to anterior perforated substantfe. Cortical*: 
Branches to orbital surface of fronth,! lobe, medial 
surface of hemisphere as far back as parieto-occipital 
sulcus, overlapping supero-medial border for i inch. 

Middle cerebral : Largest branch, enters lateral 
cerebral fissure, dividing into branches for external 
surface of hemisph^*rc, and interior of brain, the latter 
entering anterior jierforatcd substance. Branches : 
Striate : To thalamus and corpus striatum, " artery 
of cerebral hcCmorrhage.*' Cortical : Distributed to 
insula, opercula and lateral surfaces of frontal, parie- • 
tal and temporal lobes to within i inch of their borders. 

Posterior communicatiug : From posterior part of 
cirterv, runs backwards; anas. ])Osterior cerebral of ' 
basilar to complete arterial circle 

Anterior Choroid : From deep aspect of artery, pas^lies 
backwards and laterally to enter inferior liorn of 
lateral ventricle, just beneath edge of temporo- 
splienoidal lobe; supplies hippocampus, fimbria, and 
choroid plexus. 

THE BASILAR ARTERY! Fomicd by union of the two 
vertebral arteries (see p. 148). Extent: From lower 
to upper border of pons, there dividing into posterior 
cerebrals. 

Branches 

Pontine (4 or 6) : Twigs to supply pons. 

Internal anditory : An offset to internal ear, with 

auditory nerve. Often an.ses from anterior inferior 
cerebellar. 

Anterior inferior cerebellar : Backwards to anterior 
part of inferior surface of cerebellum; anas, posterior 
inferior cerebellar of vertebral. • 

Superior cerebellar : Arises near termination, passes 
laterally below oculo-motor nerve to wind round cere- 
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bral pediindle with trochlear nerve and basal vein 
(p. 170), and supplies upper surface of cerebellum;- 
anas, opposite fellow, inferior cere^^ellar. 

Post^nor cerebral (2) : One on each side, terminal 
of basilar, winds backwards round crus above oculo- 
/notor nerve, passes upwards to under surface of oc- 
cipital lobes, joined near peduncle by posterior com- 
municating, •and gives off: Posteromedial central 
to posterior perforated substance posterior choroid to 
choroid jilexus thnnigh choroid Jissuic, postero- 
latcYdl central to thahiinus and iiUcrnal capsule, i.c. 
thalamostriate, another "artery of ccrc‘bral liremor- 
rhiige." Cortical branches: T( injioral, calcarine, 
])arielo-occi])ital. Sii])phes wliole of occipital lobe, 
inferior temporal gyrus, inferior s'urface ol teinjioral 
lobe except oiKirculuin (middle ciuebral) , anas. 
anterior and iniddle cerebral. 

CiRcuLUs ARTERIOSUS (circlc of Willis) : A name 
given to the anastomoses between the vertebral and 
internal carotid arteries at base of brain in the inter- 
peduncular cistern; encloses optic chiasnni and 
pituitary stalk The iiittunal carotid sends forward 
th«: anterior cerebrals, which are connected by tlic an- 
terior communicating 1 he basilar sends forward the* 
pi^sterior cerebrals, which are joined to the caiotid In' 
the posterior commuTHcatnig arteries. 

The S it ji c t .\v t a n A k t e r i e s 
Extent : Right, from innominate ojjposite right 
sterno-clavicular aiticulation. Left, from l onvexitv of 
arch of aorta (p. 1.^3). Each passes into neck, arch- 
ing laterally over pleura; lying on ist rib, between 
scalenus anterior and medius, to end at lateral 
harder of rib 

Divisions : The scalenus anterior, passing anteriorly 
to artery, divides it into three parts — viz. : 

ist part, from origin of vessel to medial border of 
scalenus anterior. 

2nd part, portion posterior to scalenus anterior 
3rd part, from lateral edge of scalenus to lateral 
border of ist rib. 
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Ri. LArioNs OF 1ST Part of Uk.ht 
Subclavian 


Skiu. 

Superficial fascia. 
Platysma. 
Cervic.il fascia. 
Sterrr>- i . 

mastoid I ^ 

Stemo-hyoid ^ 
Stemo- ^ 

thyroid J 


Inferior ami 
A nterior. 
Subclavian 
CoiririiPiice- | 
meut of right - 
aud left in- I ; 
nominate ' 


jugu- 


Intemal 

lar - 

Vertebral V | 
An tenor jugu- | > 
lar ' 

Vagus 

Aii-^a siibcla- 
V1.1 and SU' 
perior cervi- 1 
cal cardiac I 
br.auch j 


cl.a-i , 

su- I ■ 


InferioT. Poster vo^ 

Pleura. Pleura. 

Kecurreiit Recurrent laryn- - 
laryngeal geal and car- ) • 

nerve. diac branches | jg 

fof vagus '^E 

An^a subclavia ^ 
• with lower car- j 

diac branches / 

Inxcrior cervical g.ing- 
lioii. 

Syiiipathclic trunk. 

Longus cervicis 
muscle. • 


R]:LATroxs of^ist P\k'i of 

S U li C J. \ V I N 


A Htertor, 


bkm. 

Superficial fascia. 
Platysma. 
Manubrium 
stenii. 

Cervical fascia. 
Sterno- I . 

mastoid I ^ 

Sterno- hyoid 
Stirno- 
thvroid 
Loft coininon 
carotid artery. 


|l 


Anterior jugu 
lar 

Left iunomi 
iiate 

Internal jugu 
lar 

Vertebral 
Left phrenic i ^ 

Left v.igus I ^ 

.Ansa subcla- y, 
via ' 

Thoracic duct 
(above) 



Medial. 

Left carotid, 

T rache.i. 

(Esophagus. 

Thoracic duct. 

Vagus. 

Lower cervical 
cardiac 
branches of 
sympathetic. 

Left recurrent 
larviigeal 
nerve. 


R ]'. L A T J (J N S ( ) F 2 N U 1’ A R T O F S U 


Anterior. 


Poster v^r 


Skin. 

Superficial fascia. 
Platysma. 
Cervical fascia. 
Stemo- mas told 
(clavicular 
origin) 

Scalenus an tenor 


Subclavian vein 
(below level). 
Phrenic nerve (on 
right side). 


Pleiiri and 
lung. 


Llf r 


Posterior. 

Longus rer^ficis, 

Thoracic duct 
(below). 

liifenor cervical 
ganglion. 

Sympathetic 

trunk. 

Pleura. 


Lateral and 
Posterwr. 
Left lung. 
Pleura. 


LC: LA VI AT? 

Inft rwr- 
Pleura. 


Superiof. 
Brachial plexus 
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Relations of 3RD Part of Subclavian 

Contained in subclavian triangle^> and enclosed in 
sheath lof cervical (pre vertebral) fascia. 


Anttrwr. 


Skiu. 

Superficial fatcia. 
DAceadmg cutacRboiis 
branches of cervjcaJ 
plexus. 

Platy<>ma. 

Cervical fascia. 

PIxternal jugular \ 
Subclavian | 

Branch from c-eph.-flic | g 
to external jugular r ^ 
Suprascapular > 

Transverse cervical 
Anterior jugular ’ 


Suprascapular artery. 
Clavicle. 

Subclavius 
Nerve to subclavius. 

Superior. 
Brachial plexus. 


Infers. 
xst nb. 


Posterior 
Scalenus medms. 
Lowest brachial 
plexus trunk. 


Bran CUES I'RO.^t isr Part 

Vertebral: From upper and back part. First 
part : Passes upwards and backwards, behind inferior 
thyroid artery and internal jugular and vertebral 
veins, then between scalenus anterior and longus 
cervicis, to enter foramen m transverse process of 
6th cervical vertebra. Second part : Ascends in 
corresponding foramina as far as axis, having verte- 
bral vein in front and cervical nerves behind. It 
then passes laterally and upwards, through foramen 
in atlas. Third part : Winds backwards and medially 
on vertebral groove of atlas, lying in the floor of the 
suboccipital triangle, having the trunk of the ist 
cervical nerve beneath it, and the posterior ramus of 
same nerve crossing it behind. Fourth part : Pierces 
pqptenor atlanto-occipital membrane and dura mater, 
and enters skull through foramen magnum. It 
then winds round medulla, over top of ligamentum 
denticulatum, passing between hypoglossal and an- 
terior root of 1st cervical nerve to front of medulla, 
uniting with fellcjw, to form the basilar artery (see 
p. 145), at the lower border of the pons. Carries 
sympathetic fibres from cell bodies in inferior cervical 
ganglion. 
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Cervical branches of vertebral artery 

Spinal : Each enters vertebral canal through an 
intervertebral fotamen, supplying posterioj root 
ganglion and nerve roots. 

Muscular : To deep cervical muscles 

Cranial branches 

Posterior meningeal : Arises before vertebral pierces 
dura mater opposite foramen magnum, to falx cere- 
belli and dura in posterior fossa. 

Posterior spinal : Arises opposite posterior part of 
medulla, passes down back of cord behind poste/ior 
nerve roots. Supplies posterior grey and posterior 
white columns. 

Anterior spinal : Given off near end of artery, de- 
scends in front of medulla, unites with opposite fellow 
just below foramen magnum to form a single artery,* 
which lb continued aMng the cord, anastomosing 
with the posterior artery over conus rnedullaris; 
supplies pia mater and lateral and anterior white ’ 
columns and anterior grey column. 

Note. — Reinforcement by spinal branches* is 
negligible except at T. i and 1 1 levels (the arteries 
of Adamkiewicz) for cervical and lumbar enlarge- 
ments of cord. 

Posterior inferior cerebellar : Arising near pons, 
very tortuous course between roots of hypoglossal and 
then between accessory and vagus nerves, to reach 
under surface of cerebellum; anas, superior cere- 
bellar. Supplies hemisphere, vermis, choroid plexus 
oj 4th ventricle and posterior part of medulla. 

Medullary arteries enter medulla. 

Thyro-cervical TRUNK; A shoit thick trunk from 
front of artery near medial border of scalenus anterior, 
quickly dividing into: 

(a) Inferior thyroid : Passes upwards on vertebral 
artery and under internal jugular vein; then medially 
and downwards behind sheath of carotid and sympa- 
thetic (middle cervical ganglion) ; finally turns medially 
to lower part of thyroid gland. Carnes sympathetic 
fibres from cell bodies in middle cervical ganglion. 
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Branches 

Ascending cervical : Arises as inferior thyroid turns 
b(‘hiii(l ('arotid slieatli, tiscends diedial to pJirenic 
nerve and between scalenus anterior and longus 
capitis sii])plving them. 

Infenor laryngeal : lJ[)wards on trachea to back of 
larynx, with tyceurrent laryngeal nerve. 

Tracheal : To4trachea: anas, bronchial. 

CEsophageal ■ 'I'o ( (‘r\ ical and sn])eri()r in(‘diasl inal 
part of a'SophaL^u.s 

Glandular : Divides outside pretracheal fascia, 
4 or 5 branches pierce it separately [cf. superior 
thyroid artery, p. i ^6) to lower pol^ of thyroid gland. 
KccurruiiL laryngeal nerve lies close behind them. 

(ft) Suprascapular : Knns downwards at first, over 
scalenus anterior and phrenic nerve, just above 3rfl 
part of subclavian, then runs transversely outwards, 
behind and parallel to clayicle, to upper edge of 
scapula under cover of trapezius; inclining downwards 
with nerve to jiass over suprascapular ligament on 
suprascapular notch, enters supraspinous fossa in 
contact with the bone beneath sufiraspinatiis, which 
it supplies. It then winds over neck of scapula to 
infraspinous fossa; anas, with circumflex scapular 
arteries and deep branch of transverse cervical 

Branches 

Muscular : To neighbouring muscles, especially 
sterno-mas toid . 

Acromial : Through trapezius to acromion; anas. 
acromio-thoracic . 

Subscapular : Arises as sujirascapular passes over 
notch; anas, in subscapular fossa with deep branch 
of^transverse cervical and subscapular of axillary. 

This ancl^*tomosls cirouad the scapula is an important collateral 
circulation after ligature of the third part of the subclavian 
artery. 

Infraspinous : Descends on neck of scapula to 
fossa; anas, circumflex scapular and deep branch of 
transverse cervical. (See note on p. 154 ) 

Articular : To shoulder-joint. Nutrient : To clavicle 
and to scapula. 
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interI^aj, I^am'mary artery 

• 

. (c) Transverse cervical : Over scaleni muscles, 
phrenic nerve, and brachial plexus, under omo-hyoid, 
to lateral edge oi* levator scapuLe, there dividing 
into : — 

Superficial branch : Ascends beneath anterior edge 
of trapezius, su[>plying it together with glands, skm^* 
and muscles of that region; anas. snpcrr’i;ial descend# 
ing branch of occipital artery. t 

Deep branch : Backwanls to sii[)eri()r angle of scap- 
ula beneath levator scapuLc, then downwards along 
medial border of scapula with nerve to rhomboids 
under the rhomboids supplying surrounding muscles; 
anas, suprascapular, subscapular. (See note on 
P- T.S [.) 

Noil J'jtlicr or both oi siipi .K('ri]nii,ii* -uni t r.insvovsi* 
^(TVK .J . 11 1' I ir , lu.iy in ( h mil t liinl p.irl til sulx l.ivi.ii; <in(l riii» 

11 lrunl\N ol biM. lii.il pb Mi-» 

Internal mammary; {"rom under surface of sub- 
clavian just below thyro-cervical trunk, runs down 
behind clavicle and subclavian vein to [)osterior surface 
of ist costal cartilage, being crossed here by phrenic 
n^rve; downwards between pleura and costal car4i- 
lage.s, crossed bv inlorcostal nerves and lying on 
tr;nis\'('rsns iIkumcis (sterno-c (/.< . in m*uro- 

\'as('nl<'i r ]il.in(‘) as far as the otli space, I hero dividing 
into two terminal braiiclu'S. 

Jini }i( hr s 

Pericardiaco-phremc : Arises higli in chest, accom- 
panies phrenic nerve between pleura and joericardium 
to diaphragm, sujiplying it; anas, musculo- phrenic, 
phrenic of abdominal aorta. 

Anterior mediastinal : To areolar tissue and glands 
of anterior mediastinum and thymus gland. # 

Anterior intercostal : To upper five or six intercostal 
spaces, two in each space; anas, with aortic inter- 
cos tals. 

Note this important anastomosis between branches from the 
subclavian (proximal to site of ** coarctat'cn '* of aorta) and 
the aortic iiitercostals. 

Pcrfrwating • l^'rforate upper live or six interco.stal 
spaces to supply pectoral muscles and mammary 
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gland; branches to breast especially large in second 
and third spaces. 

Mt(sculo-phrenic : Lateral of Wo terminal branches 
perforates diaphragm about 9th intercostal space, 
, supplying diaphragm, and branches to lower inter- 
costal spaces. 

Superior epigastric : Medial terminal branch passes 
behind 7th costal cartilage and pierces diaphragm; 
lies posterior to rectus within the sheath, terminating 
in that muscle; anas, inferior epigastric of external 
iliac. 


' 13K.1.NCH FROM 2ND PaRT OF 

Su nr RAVI AN. 

CosTO-CEKViCAL TRUNK : From upper and back part 
behind scalenus anterior, bends backwards over 
pleural dome in front of neck of ist rib, where the rst 
intercostal nerve is lateral, and ist thoracic ganglion 
of svmpnthetic medial to arterv ft divides into; 

Supreme (superior) intercostal: Which supplies ist 
and 2nd Jiitorcostal spaces, small brandies to cord and 
df^^j) muscles of ba('k 

Deep cervical : i.'orresiK)nds to posterior branch of 
an aortic intercostal; passes between transverse pro- 
cess of 7th cervical vertebra and ist rib, ascending 
beneath semispinalis capitis to axis; anas, vertebral 
and deep descending branch of occipitid. 

THE APTERIES OF THE UPPER LIMB 
The Axieearv Arterv 

Extent. — From lateral border of ist nb to lower 
border of teres major. Divided into three parts 
separated by pectoralis minor: 

1ST PART — Extent: From lateral border of ist rib 
to upper border of pectoralis minor. 

Relations — Anterior: RecioTdA\s major, clavipectoral 
fascia, cephalic vein, lateral pectoral nerve, and 
branches of acramio- thoracic artery. 

Posterior : ist intercostal space and muscle, ist 
serration of serratus anterior, nerve to serratus 
anterior. 
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Medial : Medial pectoral nerve and axillary vein. 

Lateral : Brachial plexus. 

2ND PART — Ex'wt : From superior to inferior 
border of pectoralis minor. • 

Relations — Anterior : Pcctorales minor and major. 

Posterior : Subscapu laris, posterior cord of plexusf 

Medial : Medial cord of plexus, separating artery 
from vein. * * 

Lateral : Lateral cord of plexus. 

3RD PART — Extent : From inferior border of pec- 
toralis minor to lower border of teres major. 

Relations — Anterior : Pectoralis major, medial head 
of median and medial cutaneous nerve of forearm; 
below, skin and fasciae. 

Posterior : Subscapularis. tendons of latissimus 
dorsi and teres major, radial and circumflex nerves. 

Medial : Ulnar nerve, axillary vein, and medial 
cutaneous nerve of arm. • 

Lateral : Coraco-brac^ialis, median and musculo- 
cutaneous nerves. 


Branches 

Superior thoracic (1st part); Arises opposite jst 
intercostal sj)ace, supplies pcctorales; anas, internal 
mammary, intercostals. 

Acromio-thoracic (1st part): Arises from front ci 
artery at upper border of pectoralis minor. 

Branches : 

Acromial: Supply and perforate deltoid; anas. 
branch of suprascapular and [)osterior circumflex 
humeral. 

Deltoid : Accompanies cephalic vein; anas, anterior 
circumflex humeral. 

Pectoral : Two or three branches to supply sidJ of 
thorax; anas, intercostal. 

Clavicular : One or two twigs to clavicle and sub- 
clavius. 

Lateral thoracic (2nd part): passes downwards 
along inferior border of pectoralis minor to about 
6tli intercostal space; supplies pcctorales and serratus 
anterior; anas, intercostal and other thoracic branches. 
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» In female ^i\Vs branches to maininarv lateral 

mammavv. 

Sabscapular (^reJ part) : Arises oppiDsite lower border 
of siibscainilaris iniiscle, and courses with the nerve to 
latissimus dorsi to lower an^le of scapula. 

Branch 

'Circumflex scaf^ular : Given off near origin to dorsum 
of scapiil.i, passes backwards to tlic in fraspinoiis fossa 
through triangular space (p. 73). In the triangular 
interval it gives off ventral branches to subscapular 
fossa, and a descending branch whicli runs down be- 
twe.m the two teres muscles to the angle. Sui)plies 
subscapularis, latissimus dorsi, teres major, serratus 
anterior; anas, suprascapular and deep branch of 
transverse cervical. 

Mote the very important anastomoses in the scapular region 
'net ween branches of the 1st part of the subclavian (p. 150) and 
the 3rd p.irt of the axillary. ' 

Posterior circumflex humeral (3rd part) : Arises from 
back of artery opposite lower border of subscapularis, 
win^s backwards through quadrilateral space (p. 73). 
Supplies deltoid, head of humerus, shoulder-joint, 
teres minor, and long head of triceps; anas, acromio- 
thoracic, anterior circumflex humeral and profunda 
brachii. 

Anterior circumflex humeral (3rd part) : Arises from 
lateral side of artery; one branch ascends in bicipital 
groove to shoulder-joiut (3 e. long h(\id of bicejis), 
anothcM winds round siirgu al nock of hniiK'rii':. . ana^. 
posterior cnouinllox liunior.il 

The Bkachial Auterv 

Extent : From lower border of teres major to 
^ inch below bend of elbow; runs along medial 
borders of coraco-brachialis and bicejis, accompanied 
by venae comitantes. Note that upper half of artery 
is on medial side of arm and lower half on front of 

•j 

arm. 

Relations — Anterior: Skin, fascia, upper part of 
coraco-brachialis, biceps and bicipital aponeurosis. 
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mt-diaii basilic vein Crossed h\ nu'diaif nerve from 
lateral to medial at insertion ol eorace-bracinalis. 

Posterior : Longiind medial heads of triceps, lower 
part of coraco-brachialis, brachialis, radial rfierve, 
profunda brachii vessels. 

Medial : Medial cutaneous nerve of forearm 
about middle of arm, ulnar nerve to insertion of 
coraco-brachialis, median nerve from’* insertion df 
coraco-bracliialis to elbow. * 

Lateral : Coraco-brachialis and biceps. Median 
nerve from origin of artery to insertion of coraco- 
brachialis. 


Jlumchi's 

Profunda bracllii : Arises ojiposite lower border of 
teres major, winds backwards and laterally with 
radial nerve in the spiral gn^ove; gives off anterior 
branch which fiierces lateral mtennusciilar septum • 
{anas, radial recurrent) ; <and ends as posterior branch 
behind lateral epicondylc; anas, posterior circumflex 
humeral, intero'^seous recurrent and supratrochlear. • 
Supplies triceps, anconeus. 

Nutrient: Arises about middle of humerus, tfnd 
fMiler.s nutrient fonimeu just below mstu'tion of coraco- 
brachialis. 

Ulnar collateral ('superior) : Arises ()j)po.site insertion 
of coracolirai hialis, a('com[);im('s uin.ar nerve, pierct'S 
medial intermuscular sej»tuni, anas, posterior ulnar 
la'ciirreiit and supratrochlear at elbow. 

Ulnar collateral inferior (supratrochlear): Arises 
2 inches abov(-‘ elbow-joint, courses to hollow bt'tween 
olecranon and nKnlial epicondyle of huiiK'nis, anas. 
ulnar collateral sujierior, anterior and ])ostenor iilnar 
recurrent, and a branch across the back oi olecranon 
fossa from profunda lirachii. Supplies elbow -joint.* 

Muscular : To coraco-brachialis, biceps, brachialis 

The K.vdiai. Aktek’S' 

Extent : From bifurcation of thh brachial to the 
deep palmar arcli of hand; accompanied by venae 
comitantes. 
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Relations' in the forearm — Anterior: Skin, fascia, 
brachio-radialis. 

Posterior : Tendon of biceps, sj^ipinator, pronator 
teres, ^radial head of flexor digitorum sublimis, flexor 
pollicis longus, pronator quadra tus, lower end of 
radius. 

Medial : Pronator teres, flexor carpi radialis. 

' Lateral : l^.achio-radialis tendon, and for middle J 
radial nerve. 

The artery courses along medial border of brachio- 
radialis tendon to carpus, winds round carpus beneath 
extensors of thumb and radial nerve, lying on lateral 
ligjimcnt of wrist, scaphoid and trapezium, enters 
paJm of hand between the heads of the ist dorsal 
interosseous muscle and adductor pollicis, forming 
deep palmar arch. (Pig. 31, p. <S3). 

Branches 

Radial recurrent : Arises jast below elbow, ascends 
between brachialis and brachio-radialis, supplying 
them and the elbow-joint; anas, profunda brachii 

^uscular : To muscles of radial side of forearm. 

Superficial palmar : Arises when the artery is about 
to wind round carpus, passes between muscles of ball 
of thumb; anas, with ulnar, completing superficial 
palmar arch. 

Anterior carpal : Arises near lower border of pronator 
quadratus, passes medially under tendons; anas. 
anterior carpal of ulnar. 

Posterior (dorsal) carpal: Arises beneath extensor 
tendons of thumb; anas. ]K)sterjor carpal of ulnar, 
forming dorsal carpal arch, which gives oil 2nd, 3rd and 
4th dorsal metacarpal to 2nd, 3rd and .^Lh spaces; each 
aiuis. with superior perforating of deep arch, and at 
distal end of interosseous space gives off inferior per- 
forating to join palmar digital arteries. 

1st dorsal metacarpal (ist dorsal interosseous): 
Arises near or with the posterior radial carpal; anas. 
superior perforating of deep arch, digital of superficial 
arch; supplies adjoining sides of thumb and index 
finger. 
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Dorsalis pollicis : Arising near base di ist meta- 
carpal, runs along sides of dorsum of thumb. 

Princeps pollicis l Arising as the artery enters palm, 
courses between ist metacarpal and oblique hi^ad of 
adductor pollicis to the base of proximal phalanx, 
where it divides into two terminal branches, which-' 
run along the sides of the palmar surface of thumb. 

RadialiS indicis : Arising near the preceding, passed 
between ist dorsal interosseous and transverse head 
of adductor pollicis to lateral side of index finger, sends 
a branch to superficial palmar arch; anas, digital of 
superficial circh. 

Deep palmar arch : Extent, from upper end of ist 
interosseous space to base of 5th metacarpal. It lies 
over the bases of tlie metacarpal bones, and termin- 
ates by anastomosing with the deep branch of the 
ulnar. 

Branches 

a 

Recurrent : To front of carpus; anas. car[)al arteries. 

Palmar metacarpal (3) : In the three medial inter- 
osseous spaces join digital of superficial arch at cleft 
of fingers, and an offset from medial branch jetns 
digital branch to medial side of 5th finger. 

Superior perforating : Pierce three medial dorsal 
interossei; anas, dorsal interosseous. 

Tjie Uenar Artery 

Extent : From bifurcation of brachial to super- 
ficial palmar arch, coursing along lateral side of flexor 
carpi ulnaris to the palm; accompanied by venae 
comitantes. 

Relations in the forearm — Anterior : Pronator teres 
(both heads), flexor carpi radialis, palmaris longus, 
flexor sublimis, median nerve in upper half; lo\^r 
half, overlapped by flexor carpi ulnaris tendon. 

Posterior : Brachialis, flexor digitorum profundus. 

Medial : Flexor carpi ulnaris, the ulnar nerve in 
the lower f. 

Lateral : Flexor digitorum superfidialis (sublimis). 

Lies upon flexor retinaculum at wrist, lateral to 
the ulnar nerve and pisiform bone. 
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Branches 

Anterior ulnar recurrent : Arises near beginning of 
ulnar, ascends between brachialis tlnd pronator teres, 
supplying them; anas, ulnar collateral, supratrochlear. 
Posterior ulnar recurrent : Arising below the 
“anterior, passes beneath flexor sublimis, ascends 
Ijehind medial epicondyle, thence between heads of 
flexor carpi uJn;?ris, supplying elbow-joint and muscles 
around; anas, ulnar collateral, supratrochlear. 

Common interosseous : About J inch long, arising 
just below radial tuberosity, passes to interosseous 

membrane, there dividing into two terminal branches. 

• • 

Branches 

Anterior interosseous : Passes down foreanii, resting 
upon anterior surface of interosseous membrane, ac- 
companied by and medial to anterior interosseous 
branch of median nerve. At upper border of pronator 
quadratus one branch goes dbwnwards beneath quad- 
ratus to anas, with anterior carpal and deep arch; the 
other, piercing interosseous membrane, descends to 
back of caipus; anas, posterior interosseous, posterior 
carpal of radial and ulnar. Supplies nutrient branches 
to radius and ulna, muscular branches, and median 
branch to median nerve. 

Posterior interosseous : Passes backwards between 
oblKjue cord and interosseous membrane, and between 
supinator and abductor pollicis longiis, runs down 
back of forearm, lying medial to posterior interosseous 
nerve, between superficial and deep muscular layers 
as far as the? pCM'fomting braiuli of anterior inter- 
osseous, aiia.s. ])osteri(jr carpal of radial and ulnar, 
anterior interos.s('ous 

Branch - Interosseous recurrent : Given off near 
origin, passes under anconeus to interval between 
olecranon and lateral epicondyle; anas, profunda 
brachii, supratrochlear. 

Muscular : To muscles on ulnar side of forearm. 

Anterior ulnar carpal : Courses beneath tendons of 
flexor profundus; anas, anterior carpal of radial. 

Posterior carpal : Arises just above pisiform, winds 
back beneath flexor carpi ulnaris tendon, gives 
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branch to medial side of 5th metacarpAl, and then < 
•passes laterally to anas, with posteiior carpal of radial, 
forming dorsal carnal arch (see p. 136). 

Superficial palmar arch : Continues the ulnar »in the 
hand, lying immediately under palmar aponeurosis 
and on digital nerves and llcxor tendons. It turns^ 
laterally a little below the flexor retinaculum, and, 
forming an arch with the convexity dtown wards. Is 
directed to the thumb, where the arc^i becomes com- 
pleted by joining the superficial palmar of radial, 
radialis indicis, or princeps poliicis. From the convex 
side of the arch it gives off four palmar digital branches 
to supply three medial fingers and medial side* of 
index finger; anas, palmar metacarpal of deep arch, 
inferior jierforating of dorsal interosseous. 

The deep branch of ulnar artery or communicating 
branch is given off at commencement of arch, passes 
down with the deep branch oi ulnar nerve between • 
abductor and short flexor of little finger to complete 
deep palmar arch (p. 157). 

A JM)OM 1 N AL A O R 1 \ 

Extent : From last thoracic vertebra to the left side 
of front of body of 4th lumbar vertebra, there divid- 
ing into common iliacs. 

Course : Enters abdomen between crura of dia- 
phragm, occupying middle line of spine, but near its 
bifurcation inclines to left side. 

Relations — Anterior, from above down : Lesser 
omentum, stomach, cmliac plexus, pancreas, splenic 
vein, left renal vein, 3rd part of duodenum, root of 
mesentery, coils of small intestine, aortic plexus and 
peritoneum. It touches the pancreas and duo- 
denum without any intervening peritoneum. • 

Posterior : Bodies of upper 4 lumbar vertebra*, left 
lumbar veins, cisterna chyli and thoracic duct. 

On right side . Inferior vena cava, thoracic duct, 
vena a/ygos, and right cceliac ganglion. Right trunk 
of sympathetic. * 

On left side : Left cceliac ganglion, and left trunk of 
sympathetic. 
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Branches 

Phrenic ( 2 ) : Arising close together immediately 
below diaphragm, pass on its under surface across 
crura, "" the left one passing behind oesophagus, the 
right one behind inferior vena cava. 

T 

Branches 

Medial : I'o tore-part of diaphragm ; anas, fellow, 
and pericardiaco-phrenic and musculo-phrenic of in- 
ternal mammary. 

Lateral: To lateral side of diaphragm; anas. 
musculo-phrenic, lower intercostals. 

Superior suprarenal : To suprarenal gland 

Coeliac artery : Arises between crura of diaphragm, 
just above pancreas, \ inch long, surrounded by 
cmliac plexus, divides into three visceral l)ranchcs for 
supply of foregiit. 

Branches 

Left gastric. Smallest of three branches, directed 
upwards and to left behind lesser sac of peritoneum 
to cardiac end of stomach ; gives off a few oesophageal 
branches, then turns to right along lesser curvature, 
giving branches to each surface of viscus; finally 
anastomoses with right gastric of hepatic. 

Hepatic: Directed to right, forwards and upwards 
between layers of lesser omentum, and anterior to 
opening into lesser sac, to porta hepatis, lying to left 
of bile-duct and in front of portal vein; at porta 
hepatis it divides into right and left hepatic, supplying 
corresponding lobes of the liver. 

Branches 

Right gastric: Runs along lesser curvature of stomach 
fr«#m right to left; anas, left gastric. 

Gastro-duodenal : Passes behind ist part of duo- 
denum, divides at lower border into the two following 
branches : 

Right gastro-epiploic : Runs along greater curvature 
of stomach from right to left; anas, with left gastro- 
epiploic of splenic, gives off branches upwards to viscus 
and downwards to greater omentum. 
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Superior pa ncreatico-duodenal : Runs ‘between the 
211(1 part of duodenum and the pancreas down to anas, 
with inferior panc^eatico-duodenal of superior mesen- 
teric. » 

Right hepatic ; To right lobe of liver, giving off 
Cystic : To supply gall-bladder. i 

Left hepatic : To left lobe, giving off branch to can- 
date lobe. ^ • * 

SpmvVIC Directed liorizontally on tortuous course 
to left .'iloiig U})})er border of paiictcas, Cl■o^5sing the loft 
kidney, reaches spleen by ])assing bedween two layers 
(jf lieno-reiial hganieiil, and tlu'ii gives olf gastric 
branches which reach sb^inaoh belwt'en layers • of 
gastt(^-spl(‘nii' ligy^ineiit; suj)[)lics sjileen and partly 
st(.>inacJi and jiancroas. I'rrv iothtous; di\'Klcs near 
sjihMai into several terniinal bnuiclies winch enter 
Inluin of that \ iscus. 

-I 

J a )ic hr s 

l^ancreatic : Given olf as artery runs along pancreas; 
one of them (arteria pancreatica magna) accompanies 
the duct, running fnmi right to left. 

Left gastro-epiphic : Directed to right side between 
layers of greater omentum, along grefiter curvature of 
stomach; anas, wuth right gastro-epijdoic of hepatic. 

Short gastric branches (5 or 6) . Extend to left ex- 
tremity (jf stomach to supply its coats. 

Mid^e suprarenal (2): Arises a little below coeliac 
artery; runs transversely cjutwards over crus of 
diaphragm to suprarenal gland; anas superior supra- 
renal of phrenic and inferior suprarenal of renal. 

Superior mesenteric: Artery of imdgut (from 
duodt'iial papilla to jirst ^hort of l(jft cf>hc llcxure). 
.\rises :1- inch below ccehac artery, jiasscs dowiiw'ards 
betwi't'ii pancreas and upper border (jf 3rd jKirt* of 
diKjdeiiiim, cros.ses duodenum, and, directed dcjw’ii- 
wards and to the right betuccu the layers of the 
mesentery, tc'rnunatcs in offsets tcj small intestine, 
caicum and colon. 

Relations — Anterior and superior : Pancreas and 
splenic vein. Po^lcrinr: Uncinate ])roccss of pancreas, 
diKjdenum (3rd part) and left renal vein. Surrounded 
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by mcscntcrfc ploxiis of nerves and accompanied by 
its vein, which lies to right. 

^ Branches 

Inferior pancveatico-duodenal : Directed from left to 
‘”ight along concave border of 3rd part of duodenum; 
anas, superior paiicreatico-duodenal. 

'Middle colio .’^Passing forward in transverse meso- 
colon from upper part of right side of artery, sii implies 
transverse colon; rif^hl branch anas, right colic; left 
brancli ayias. ]noxiinal to S])Ieiiic Ih^xure, with upper 
left colic of inferior mesenteric. 

Jejunal and Beal branches : To supply jejunum and 
ileum, twelve or fifteen in number; spring from left 
convex side of artery; about 2 inches from origin they 
bifurcate, each division uniting with a neighbouring 
branch to form an arcade, fiom which 1) ranches issue; 
these divide and communicate in the same way four or 
five times, the resultant branches ])roceeding directly 
to intestine (more arcades distally, to su])])ly ileum). 

Right colic (often a branch of ileo-colic) : hTom right 
side of trunk to middle of ascending colon, ascending 
brahch anas, middle colic, descending branch anas. 
ileo-colic. 

Ileo-colic : From right side of artery down to cjccum 
and apjiendix. Divides into anterior and posterior 
cajcal, from latter comes appendicular branch. A 
descending branch to lower part of ileum. An 
ascending to ascending colon and anas, with right 
colic. 

Renal (2); One from each side arising A inch below 
superior mesenteric, the riglit a little lower than the 
left one. Pass laterally to supply kidneys, the right 
one passing behind inferior vena cava. Each divides 
ne^r viscus into three branches, which enter hilum 
two in front and one behind ureter, the last high up 
(branch entering hihini behind ureter low down 
may cause hydronephrosis). Renal vein lies anterior. 
Is accompanied by plexus of nerves; supplies 
branches to suprarenal gland [inferior suprarenal), 
ureter and fatty capsule. 

Testicular : Two small but very long arteries; each 
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arises just below renal, directed downwards and later- « 
ally behind peritoneum over psoas, crossing ureter to 
which it gives branches and external iliac artery (the 
right one crosses also the inferior vena cava) to deep 
inguinal ring; thence accompanied by spermatic vein, 
pamjnniform plexus, and vas deferens, it passes along 
inguinal canal, and out of the superficial ring to the 
scrotum, where it divides into branch'fts which enfer 
the posterior surface of the testis; anas, (often very 
poor) artery of vas deferens and cremasteric. 

In the female tlic artery is termeil ovarian, and runs 
between layers of broad ligament of uterus, to ovary 
and tube; anas, uterine. • 

Inferior mesentaric: Artery of hindgut, from splenic 
ll(‘xiire to iniu'oiis membrane at ano-ciitancoiis 
junction. Arises on k’ft side of aorta, about i inches 
abo\o bifurcation Lies at first on loft side of aorta, 
tluMi crosses over left psoas, left common iliac vessels* 
and uret(u*. to back of '•rectum . supjilios left half of 
transversi' colon, descending and jx'lvic parts of colon, 
lectuin and an.d can«il. 

Branches 

Superior left coho : Directed ii]>vvards in front of left 
kidney, ascending branch anas, middle colic; descending 
branch supplies descending colon; anas, inferior left 
colic. 

Inferior left colic : To descending and pelvic colon; 
anas, superior left colic and superior rectal. 

Superior rectal : Continuation of inferior mesenteric 
trunk, pas.ses into pelvis between layers of pelvic 
meso-colon (giving branches to lower part of pelvic 
colon) and divides into two branches, which pass 
down, behind rectum, to about 6 inches from ai^us, 
where they subdivide to supply rectum and anal 
canal; anas, infenorly wnth middle and inferior 
rectals. At upper limit of its distribution there may 
be a gap in arterial anastomotic loops, which is of 
some surgical importance. 

Marginal artery : Anastomoses oe tween ileo-colic, 
right, middle and left colics result in a continuous 
arterial line at margin of gut from csecum to rectum. 
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’ reinforced by above-named arteries. Occasionally 
delicient in [)laces, the marginal artery is usually 
continuous. f 

Limtoar (4 pairs) ; Arise from back of aorta, pass 
laterally, resting on body of corresponding vertebra 
‘underneath sympathetic trunk and jisoas; the two 
upper pairs under crura of diaphragm; the right ones 
also under vena, cava. Divide near transverse pro- 
cesses into: 

Abdominal : Coursing laterally behind quadratus 
(the last pair cross quadratus), to end between 
muscles of abdominal wall m nniro- \ ascular plane, 
aiicW. inferior epigastric, mtercostals, ilio-lumbar, deep 
circumtlex iliac. 

Posterior ■ Accompanies posterior primary ramus of 
nerve; gives off spinal branch to supply meninges and 
spinal nerve roots; anus. int<*reostal. 

Median sacral : A small branch given off just at 
bifurcation of aorta courses over 5th lumbar vertebra 
and middle of sacrum to coccyx behind the left 
common iliac vein. It is. both morphologically and 
embryologically. continuation of abdominal aorta 
to tile tail; anas, lateral sacral. 


Tiu: ('oAiMoN Iliac Vkilky 

Extent : From bifurcation of .aorta, on body of 4th 
lumbar vertebra, to opposite brim of pelvis at sacro- 
iliac joint, level with lumbo-sacral articulation, 
there dividing into external and internal iliac. 
About 2 inches long. 

Relations — Anterior : Peritoneum, small intes- 
tines, ureter, branches of sympathetic. 

Differences between right and left artery : The right 
one is the longer, the aorta being on the left side of 
spine; on right side are inferior vena cava and right 
psoas. Companion vein at first behind, but to the 
right at upper part; left common iliac vein crosses 
behind right artery. The left one is crossed anteriorly 
by inferior mesenteric artery, the companion vein 
is below and medial. 
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ThK IXTKKXAL I LI AC ArTKRY 

Extent : From b^urcation of common iliac opposite 
lumbo-sacral articulation to greater sciatic inotch, 
there dividing into anterior and posterior trunks; 
ij inches long. i 

Relations — A nterior: Peritoneum ; ureter runs down- 
wards in front of the arter^^ ileum or# riglit, peh^c 
colon on left. Posterior : Medial iTorder of psoas, 
internal iliac vein, lumbo-sacral trunk and sacrum. 
Note that this artery lies inside ])arietal layer of 
pelvic fascia, which is jiierced by all the parietal 
brandies — e g. gluteal arteries. • 

From the extremity a fibrous cord, the lateral 
umbilical ligament* {ormed from an vobhteratcd artery, 
the umbilical, extends forwards to side of bladder, 
under j)arietal peritoneum. In the foetus tliis vessel 
is nearly as large as the coniinon iliac, ascends the • 
wall of abdomen to umbilicus, passing thence as 
umbilical artery to ])lacenta, after birth the vessel be- 
comes obliterated except i J inches at commencement. • 

Hunu'iu.s jn)}): anlrrun' tyinik * 

Superior vesical : Is the unobliterated ])art of umbil- 
K id. extending fiom gn^ater sciatic notcli to sulc of 
bhuldei 

Crunches supjilicd to side and upper part of bladder, 
and to ureter. Artery ofvas deferens : Accompanies vas 
to anas, with testicular. May ari.se from inferior vesical. 

Inferior vesical : Supyilies base of bladder, side of 
prostate and seminal vesicles in tlie male. 

Middle rectal : Badly named. Supplies prostate 
and muscularis of rectum and, in the female, vagina. 
May come off from inferior vesical ; anas, superior 
rectal of inferior mesenteric, inferior rectal of internal 
pudendal (very poor ana.stomosisb 

[Uterine : Dowm to neck of uterus, jiasses mediallv 
between layers of broad ligament, where it crosses the 
ureter superiorly, and then divides into a large 
ascending branch to uterus and ovary, anas, ovarian, 
and small descending branch to vagina, anas, vaginal. 

Vsffinal ; Corresponds to inferior vesical in male; 
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supplies vagina, base of bladder, and lower part of 
rectum.] 

Obturator : Directed to groove it. upper part of ob- 
turatcfr foramen, passing out of pelvis and dividing 
into two branches at upper border of obturator ex- 
*’temus. In pelvis it is placed between pelvic fascia 
apd peritoneum, and just below obturator nerve. It 
lies beneath the superior ramus of pubis with com- 
panion vein and nerve in canal formed above by 
bone and below by obturator membrane. 

Branches ivitjnn pcluis 

'Iliac : Enters iliac fossa, supplies iliacus and bone; 
anas, ilio-liimbar. 

Pubic : Ascends posterior surface of pubis; anas. 
opposite fellow, inferior epigastric. (See p. 169.) 

Brunches outside pelvis 

Medial terminal : Curves’ medially beneath ob- 
turator extern us; supplies obturators, gracilis, and 
adductors; anas, medial circumflex, and lateral 
branch of obturator. 

I^ateral terminal : Passes downwards and laterally 
beneath obturator extern us to ischial tuberosity; 
supplies obturator, hamstrings, and liip-joint; anas. 
inferior gluteal and medial branch of obturator 

Internal pudendal : 

In the male : Proceeds out of pelvis by greater 
sciatic foramen below piriformis, winds round ischial 
spine, re-enters pelvis by lesser foramen, passes m 
pudendal canal on medial side of tuberosity of 
ischium, courses along ischial ranius, perforates the 
perineal membrane ver}'^ obliquely, dividing into dorsal 
ai^d deep arteries of penis. 

Relations : In the pelvis, lies lateral to rectum in 
front of piriformis and sacral plexus. In gluteal 
region is seen under gluteus maximus, on ischial spine, 
below piriformis, lateral to pudendal nerve, and 
medial to nerve to obturator internus. Thence, 
with nerve above and vein below, it lies in pudendal 
canal on lateral wall of ischio-rectal fossa, and medial 
to obturator internus. 
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Branches 

Inferior rectal : Arises just medial to ischial tuber- 
osity, piercing mecflal wall of pudendal canal, Cfosses 
roof of ischio-rectal fossa obliquely, supplies sphincter 
.111(1 l(‘vator am, anas, sujicnor rectal (very poor) and 
opjiosite fellow. 

Scrotal : Arising half-way in ischio-rectal fossa, rui^ 
parallel to pubic arch, crossing superfttial transversus 
perinci, lying deep to deep layer of superficial fascia, 
between ischio-cavernosus and biilho-spongiosus, 
sui)plying them together with scrotum; anas, external 
pudendal of femoral. ^ 

Transverse perineal : Arises from scrotal or from 
trunk near it, courses transversely inwards, siipj)Iymg 
skin, etc. 

Artery of bulb : Arises near base of perineal mem- 
brane, as internal pudendal artery lies between the 
perineal membrane and jevator am; it then pierces 
former, reaching bulb \ inch from ba.se. Supplies a 
branch to biilbo-urethral gland. 

Deep artery oj penis : Pierces perineal membrane 
to enter crus and is distributed to corpus cavernosiiKi. 

Dorsal artery of perns : Lies between crus and pubic 
ramus, passes through suspensory ligament, along 
dorsum of penis, having the deep dorsal vein medial 
and the dorsal nerve lateral. It ends in the glans 
and prepuce. 

In the female : The vessel is smaller, and has similar 
course to that in male; the labial siipplic.s labium 
piidendi. I'he artery of bulb supplies bulb of vestibule. 
The terminal arteries supply clitoris, as dorsal and 
deep arteries of clitoris resi)ectiv'clv. 

Inferior gluteal: Terminal branch of anterior trunk 
(see p. 1O9). 


U ranches from posterior trunk 

Superior Gluteal : (See p. 170). 

Ilio-lumbar : Passes upwards, back^wards, and later- 
ally beneath psoas and obturator nerve, but anterior 
to lumbo- sacral trunk; ascending or lumbar branch 
supplying psoas, quadratus lumborum, and giving a 
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Spinal branch through foramen between 5th lumbar 
vertebra and the sacrum; transverse or iliac ramifies 
in iliacus, gives nutrient brancL to ilium; anas. 
lumbkr, deep circumflex iliac. 

Lateral sacral (2): Superior, the larger of the two, 
distributed to upper part of sacrum; the inferior to 
lower part of sacrum and coccyx; anas, median sacral 
and opposite artery. 

Branches (dorsal) are given off, whicli enter anterior 
sacral foramina for distribution cm back of sacruiTi to 
muscles and skin. 

^ Tiih Kxtkrnal Ini AC Aicii. rv 

Extent : i^'rom bifurcation of common iliac op- 
posite sacro-iliac joint to lower l)order of inguinal 
ligament. 

Surface-marking : Lower ^ of line from £ inch below 
and little to left of umbilicus, to yioint on inguinal 
ligament midway betwxcn symphysis pubis and 
anterior superior iliac spine. 

Relations : Covered by peritoneum and subperi- 
toneal fat; crossed by ureter, vas deferens and deep 
circumflex iliac vein, left by pelvic colon. The 
testicular vessels and genito-femoral nerve lie on it 
for a short distance. 

Lateral: Psoas, excejit at termination, where it is 
behind. Medial : Its own vein and lymphatic glands. 

BKinchcs 

Inferior epigastric : From front of artery, just above 
inguinal ligament; jiasses upwards and medially 
between peritoneum and fascia transversal is, being 
crossed laterally by vas deferens near deep inguinal 
ring; pierces transvcrsalis fascia, and then })asses 
upwaids behind rectus to enter sheath under arcuate 
line; terminate.s by anastomosing with supcrioi 
epigastric l)ranch of internal mammary. 

Dram hes 

Artery to cremaster : AccoTn])anies vas deferens, 
supplying cremaster; anas, testicular, artery of vas 
deferens. 
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Pubic: Ramifies behind pubis; anas, pubic of ob-* 
turator. This artery is frequently enlarged to 
replace the obturator artery — constituting the ab- 
normal obturator artery. • 

Muscular : To rectus; anas. sii])erlicial epigastric. 

Deep circnmflex iliac : From lateral side of artery * 
near inguinal ligament, directed to anjerior superjpr 
iliac s]^ine, then on iliac crest, gradually piercing traiis- 
versalis fascia and muscle and su])plying lower ])art 
of abdominal wall; anas, ilio-lurnbar, sup. glut., 
ascend, of lat. circumflex. 

THE ARTERIES OF THE LOWER LTMl/ 
Tin: Infkriok Gfuik.vi. Arjfkv 

Branch of anterior division of internal iliac; jiasses 
out between roots of S. i and S. 2, through lower 
part of greater sciatic foramen, between piriformis* 
and superior gemellus, iA company with sciatic nerve 
and internal pudendal artery; outside the pelvis it 
lies between die ischial tuberosity and greater' 
trochanter, under gluteus maximus, below uliicj^ it 
ends in cutaneous branches to thigh. 

Bi anchc^ 

Within the pelvis : Muscular to piriformis, coc- 
cygeus and levator ani. 

Outside pelvis : 

Coccygeal branch : Pierces sacro-tuhci ous ligament, 
inclines medially, sujiplies gluteus maximus, integu- 
ment, etc. 

Companion artery of sciatic nerve : Accompanies 
sciatic nerve; finally enters the substance (d it. 

Muscular : Branches to gluteus maximus and latcval 
rotators of thigh; anas, superior gluteal, medial 
circumflex. 

Anastomotic: (i) To trochanbMic fossa [trochanteric 
anastomosis), supplies lateral rotators; anas, superior 
gluteal, ascending of medial circumflex; and (2) to 
cruciate anastomosis', anas, first perforating, medial 
and lateral circumflex. 

Articular : To capsule of hip-joint. 
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The Superior Gluteal Artery 

Largest branch of internal iliac, passes laterally 
between lumbo-sacral trunk and ' ist sacral nerve, 
escapes from j^clvis above piriformis, divides im- 
, mediately into superficial and deep branches. 

Superficial branch : Runs between the larger glutei, 
supplying gluteus maximus; anas, inferior gluteal and 
medial circumflex. 

Deep branch : Goes between two smaller glutei, sub- 
divides into two: 

Superior division : Goes to anterior sii[)erior iliac 
spine; anas, circumflex iliacs, ascending branches of 
lateral circumflex; iliac of ilio-lumbar. 

Inferior division : Sii[)plies ghitedl muscles, and de- 
scends to greater trochanter; anas, lateral circumflex. 

Nutrient branch : Enters ilium just as artery 
emerges from pelvis. 

The 1*Tc moral Artery 

Extent : hToni inguinal ligament to the opening in 
th<j4 adductor magiius, where it becomes popliteal 
artery. 

Course : Thigh being abducted and rotated laterally, 
a line drawn from point midway between symphysis 
pubis and anterior sujierior iliac spine to adductor 
tubercle on medial condyle of femur will in upper J 
give course. 

Relations: Superficial in upper J of tliigh, being 
contained in femoral triangle, more deeply placed in 
middle ^ (adductor canal). In first inches is en- 
closed in femoral slieath. 

Antcriof : Skin, suficrlicial and deep fascia, femoral 
branch f)f gemto-femoraf nerve, sartorius, .saphenous 
nerve, aponeurotic arch over .subsartori.'il canal. 

Posterior : Psoas, profunda ves.sels, fiectincus, ad- 
diictor longus, femoral vein (at lower part of femoral 
triangle, and in subsartorial canal), tendon of ad- 
ductor magnus. 

Medial : Femoral vein (in femoral triangle), ad- 
ductor longus. 

Lateral : Femoral nerve. Sartorius (in femoral 
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* I 

triangle), vastus niedialis, femoral \cin gets to lateral 
'side near ending. 

* Branches ^ 

Superficial epigastric : Arises i inch below inguinal 
ligament, ascends through the saphenous opening to* 
abdominal wall, as high as uml)iiicus, in the fascia; 
anas, fellow' of opposite side, sujierficiaJ branches ®f 
inferior epigastric. 

Superficial circumfiez iliac : Arises near preceding, 
runs laterally to iliac crest, supplies glands, fascia;, 
and skin; anas, deep circumflex iliac, suj)erior gluteal, 
lateral circumflex. , 

Superficial external pudendal : Arises from medial 
side of artery J indh below inguinal ligament, pierces 
cribriform fascia of saphenous opening, luns ujiw'ards 
to puhic tubercle, crosses siiermatic coni, suppiving 
skin of lower y)art of ahdomeii and external genitals; < 
internal pudendal. • 

Deep external pudendal : Arises either separately or 
from a common trunk with the preceding, lies on 
])ectinoiis, covered by fascia lata, which it pierces, 
jxisscs behind sjVMiiiatie eoid and is distributed* to 
scrotum in male (and labium m ftunale) , anas, scrotal 
or labial of intiuiial pudendal. 

Profunda femoris : Arises from lateral and back [)arl 
of artery, i or 2 inches below inguinal ligament, and 
passes downw'ards in femoral triangle upon the ilia- 
cus, psoas, pectineus, adductor brevis and adductor 
magnus; the adductor longus passes .su})erficial to it. 
It is separated from the femoral artery by the femoral 
and profunda veins and adductor longus. It ends in 
the lower third of thigh by perforating adductor 
magnus. 

Brafuhes 

Lateral circumflex : Arises from the lateral side of the 
profunda (sometimes from the femoral trunk), 
coursing under rectus and sartorius laterally through 
the divisions of the femoral nerve, c^ividing into — 

(a) Transverse branches, piercing vastus lateralis 
just below' greater trochanter; anas, below trochanter 
with medial circumflex, first perforating branch of 
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profunda, and inferior gluteal (cruciate anastomosis). 

(b) Ascending, pass beneath sartorins. rectus, and 
tensor fascire lata*; anas, with terminal of superior 
glutedl and deep circumflex iliac. 

(c) Descending branch accompanies the nerve to 
‘‘the vastus lateralis; anas, with superior genicular 

ai'teries, a small offset passing, with the articular 
branch from fee, nerve to vastus lateralis, to the knee- 
joint. 

Medial circumflex : Arises from the medial and back 
part of jirofunda, courses backwards between psoas 
and pcctineus, and then below capsule of hip between 
obturator excernus and adductor brevis, giving off 
muscular branches; divides at the lesser trochanter 
into two branches: one (ascending) passes uy')wards 
along upper border of quadratus femoris to the tro- 
chanteric fossa of the greater trochanter; anas. 
superior and inferior gluteal; the other (transverse) 

C asses to the hamstrings, appears between adjacent 
orders of quadratus femoris and adductor magnus: 
anas, first perforating, inferior gluteal, and lateral 
circumflex (cruciate anastomosis). An articular branch 
enters the joint through the acetabular notch. 

Perforating branches : Four in number, reach the 
back of thigh by perforating the adductor magnus, 
and end in vastus lateralis: 

First, begins opposite lower border of })ectineus, per- 
forates adductor magnus above adductor brevis, dis- 
tributed to biceps and gluteus maximus; anas, in- 
ferior gluteal, medial and lateral circumllex. 

Second, comes off opposite middle of short adductor, 
perforating it and the magnus, distributed to ham- 
strings; a nutrient artery to femur (passing upwards) 
isrgiven off; anas, other perfonating branches. 

Third, arises at the lower border of adductor brevis, 
perforates magnus, as the second, ending in the biceps. 

Fourth, is the name applied to the terminal part of 
the profunda, which pierces adductor magnus near 
opening for femoral vessels, supplies short head of 
biceps; anas, popliteal and lower perforating. 

Muscular branches : Two to seven in number, 
supplying sartorius and vastus medialis. 
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Descending genicular: Arises in the*subsartoria1 • 
’canal. Divides into two branches: 

Superficial (saphenous artery) accompanies saphe- 
nous nerve, leaving canal between gracilis anti sar- 
lorius; ilcrp (artiiulav branch) enlc'rs vastus niedialis 
and joins anastomosis aronnd kui'c-joinl. ' 

'I'll]': PorLiTi:AL 

Extent : From the opening in the adductor magnus 
to lower border of poplitciis, where it divides into 
anterior and posterior tibial. 8 inches long. 

Course : LJpjier part inclines from medial side of 
femur to middle of intercondvlar notch, theflce 
occupying middle line of popliteal space. 

delations : 1'he upper part of artery in tlic popliteal 
spiace is overlapped by the semimem l^ranosus, and 
below it is covered by the gastrocnemius and plantans. 
it rests upon tli(‘ femur, ohlKjiie jKiphteal ligiinent of 
knee-joint and popliteus. d'he vi-m li(‘s to tlie lat(*ral 
si(J(‘ ill tli(‘ upjKT ])art, but crosst's to the medial side 
near the termination. Superhcial and slightly lateral 
to both vt‘ssels is the medial juiphteal nerve m ^le 
upper part, but below it crosses to medial side. A 
small branch of the obturator nerve to the knee-joint 
courses upon the cartcry. 

Brandies 

Muscular — Superior set (3 or 4): To hamstrings; 
anas, perforating of profunda, superior genicular. 

Inferior set or sural (2) : Arise from the posterior part 
of artery opfiosite knee-joint; supply both heads of 
gastrocnemius, plantans and soleus. 

Superficial : Accompanies sural nerve to end in skin. 

Superior genicular — Medial: Arises just aboj^e 
condyles of femur, courses transversely around femur 
beneath semimembranosus and tendon of adductor 
rnagnus to front of knee, ending in vastus mcdialis and 
joint; anas, descending and lateral superior genicular. 

Lateral: Winds beneath biceps, perforates inter- 
muscular septum; anas, descending^branch of lateral 
circumflex, lateral of descending and medial superior 
genicular, forming an arch across femur, lateral 
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inferior genicular; supplies joint by superficial and 
deep branches. 

Inferior genicular — Medial : Passes down on medial 
condy>le of tibia, beneath medial head of gastroc- 
nemius and medial ligament; anas, opposite artery, 
• medial superior genicular, anterior tibial recurrent. 

Lateral : Courses laterally under lateral head of 
^astrocriemiils. . plantaris and lateral ligament, runs 
forward along lateral semilunar cartilage; anas, 
in front with other genicular branches, anterior tibial 
recurrent. 

Middle genicular : Arises o])jK)site flexure of joint, 
pkTces ol)h([ue jiopliteal hgaincnt, sii])])l\’ing cruciate 
ligani(‘nts and other structures in fhe joint. 

Tin: x\nterior Tihial Artery 

Extent .vFrom division of popliteal artery at lower 
border of popliteus to front of ankle, where it becomes 
dorsalis pedis. 

Course : At first directed slightly laterally, it jjasses 
forwards, between two heads of origin of tibialis 
pg^terior, to reach anterior surface of interosseous 
membrane; thence a line drawn from medial side of 
head of fibula to midway between the two malleoli will 
mark its course. 

Relations : Lies deeply on interosseous membrane; 
tibialis anterior to medial side, the extensor digitorum 
longus above, and the extensor hallucis longus below 
upon its lateral side; covered below by extensor 
retinacula and crossed by extensor hallucis longus 
tendon; rests below upon the anterior surface of the 
tibia. It is accompanied by two venaj comitantes. 
Anterior tibial nerve lies at first lateral, then becomes 
si)perficial, and below is again lateral. 

Branches 

Posterior tibial recurrent : Passes upwards deep to 
{xjpliteus to back of knee. 

Circumflex fib^ar : Passes round neck of fibula, 
through soleus, to peroneus longus. 

Auierior recurrent : Arises as artery reaches anterior 
surface of interosseous membrane, passes in tibialis 
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anterior to lateral and anterior surfaces (Jf knee-joint; 
•anas, genicular of popliteal. 

Lateral mgdial anterior maUeolar : Two in 
number, arise just above ankle-joint, supplying it. 

Medial: Passes beneath extensor ballucis longus 
and tibialis anterior tendons to medial malleolus; anas. 
blanches of posterior tibial. 

Lateral: Passes laterally beneath^ extensor digi- 
torum longus and j^eroneus tertius; anas, iierforating 
branch of peroneal, tarsal of dorsalis j^edis. 

Muscular : To surrounding muscles. 

Dorsal IS Pjcdis Arili^v • 

Extent : Prom frpiit of ankle to ])roxinial ])art of ist 
inleruhseous space, ending by anastomosing with 
lateral plantar artery to form ])lantar arch after it has 
entered sole between heads of origin of ist dorsal 
interosseous muscle (cf. radial artery, p. 155). 

Relations : Lies between tendons of extensor hal- 
lucis longus and extensor digitorum longus ; near 
termination it is crossed by tendon of extensor 
Iialliicis brevis. Bound down by fascia lying on 
talus, navicular, and intermediate cuneiform. A.C- 
companied by two venai comitantes. Anterior 
tibial nerve lies to lateral side 

Branches 

Tarsal : Arises as artery crosses navicular, courses 
forwards and laterally beneath extensor digitoium 
brevis, supplying it. then backwards to cuboid; anas. 
lateral jilantar, arcuate, lateral malleolar, perforating 
of peroneal. 

Arcuate : Arises near bases of metatarsals, directed 
laterally in an arched direction, beneath short ex- 
tensor of toes to lateral side of foot, over bases •of 
metatarsal bones; anas, tarsal, lateral plantar. Prom 
the convexity of arch pioceed three dorsal metatarsal 
branches to three lateral metatarsal spaces. They 
supply the interossei and divi le at cleft of toes into 
digital branches; the most lateral •one supplies also 
lateral side of little toe. Each dorsal metatarsal 
artery communicates at the cleft of the toes with a 
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■ plantar digital by an anterior perforating branch, and 
at the back of the interosseous space with the plantar 
arch by a posterior perforating braijph. 

lst«dorsal metatarsal : Arises as dorsalis pedis is 
about to dip down into sole. It lies over dorsum of 
• ist interosseous space, and divides at cleft to supply 
contiguous sides of ist and 2nd toes, having previously 
g^ven off a bfaijch to medial side of great toe. 

1st plantar metatarsal, or arteria magna hallucis : 
Arises 111 sole from dorsalis pedis at junction with 
plantar arch, passes forwards in ist interosseous space 
to cleft, where it divides into two branches for con- 
tiguous sides of ist and 2nd toes, having previously 
given off a branch to medial side of great toe. 

The Posl'ekior ITiiiAF. Arieky 

Extent : From lower border of popliteus to lower 
edge of flexor retinaculum of ankle, there dividing 
into medial and lateral plantar, at a sj)ot midway 
between medial malleolus and medial border of heel. 

Course: At first midway between tibia and fibula; 
afterwards approaches tibia and lies on it. 

Relations : Uf)f,er f covered by gastrocnemius and 
soleus. Lower J superficial between medial border of 
tendo-calcaneus and medial border of tibia. Posterior 
tibial nerve is at first on medial side, but within 
2 inches of origin crosses posteriorly to re.ich lateral 
side. Has vemc cornitantes, ancl lies on tibialis 
posterior, flexor digitorum longus, tibia, and back 
of ankle-joint. 

Relations of artery at medial malleolus, from iiK'dial 
to lateral; 'fibialis jHJSteiior and llexf^r digitorum 
longus tendons, vein, artery, vein, nerve, flexor hal- 
li^cis longus tendon 

lUanches 

Peroneal : Arises i inch from popliteus, courses 
oblicpiely to fibula, then along medial border of that 
bone, between origins of tibialis posterior and flexor 
hallucis longus to lower part of interosseous mem- 
brane, where it gives off a perforating branch, and is 
continued over inferior tibio-fibular articulation to 
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lateral side of lateral malleolus, wheie it ?nds by anas.% 
• with lateral plantar and tarsal. Covered in upper 
part b\’ soleus an^ deep fascia, then by flexor hallucis 
longus. Beyond the malleolus it is superficial^ 

Branches of l)c} one at • 

Muscular : To soleus, tibialis posterior, flexor hal- 
lucis longus, and peronei. • • * 

Nutrient : To the fibula, passes downwards. 

Perforating branch : Arises about 2 inches above 
lateral malleolus, pierces or passes below interosseous 
membrane, and under cover of peroneus tertius 
reaches front of lateral malleolus and tarsus, supjTly- 
ing ankle-joint; fi,nas. lateral malleolar, tarsal of 
dorsalis pedis, and terminal of peroneal. 

Communicating : To join communicating of [)osterior 
tibial. 

Muscular ; To soleus, and deep muscles of back of * 
le*T * 

Nutrient : To tibia, arises near origin of posterior 
tibial, largest ol kind in bo<ly, passes downwards. 

Communicating : Arises 2 inches above mec^ial 
malleolus, courses beneath flexor hallucis longus; anas. 
communicating of peroneal. 

Calcaneal : Arises near termination, pierces flexor 
retinaculum with medial calcaneal nerve, to supply 
skin, fat of heel, and muscles on medial side of foot. 

Bi.ani\u Aktjkv 

The smaller terminal branch of the posterior tibial, 
directed forwards along medial border of foot as far as 
base of ist metatarsal bone, tlience along medial side 
of great toe to anastomose with ist plantar metatarsal, 
is covered at first by abductor hallucis, and siibi?e- 
(piently becomes more superficial, lying between that 
muscle and the flexor digitorum brevis; it has medial 
plantar nerve lateral to it. 

Btanches » 

Digital : To clefts between three medial toes, joining 
digital branches from plantar arch. 
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• Cutaneous: To medial side and sole of foot. 

Muscular'. To muscles of medial side of sole. 

* Latkral Plantar 

From medial part of foot, beneath abductor hallucis, 
*it runs lateral to lateral plantar nerve, between flcxoi 
digitoruin brevis and flexor digitoruin accessorius, to 
b^se of 5th 'mvitatarsal ; thence it passes medially, 
resting on the interosseous muscles and deep to 
flexor tendons and lumbricals to the back part of the 
ist interosseous space, and anastomoses with dorsalis 
pedis, completing plantar arch. 

The plantar arch is placed across the birsal end of 
the metatarsus, and is accoinpanied^by the deep braiich 
of the lateral j^lantar nerve. 

liranches from the plantar arch 

Recurrent : Small branches passing back to tarsal 
joints; anas, brandies of medial plantar. 

Posterior perforating (3) : Ascend to dorsum of foot 
through posterior yiart of three outermost interosseous 
spaces; anas, dorsal metatarsal of arcuate. 

Plantar metatarsal (4): Supply both sides of three 
lateral toes and lateral half of and (plantar digital): 
medial three bifurcate at the cleft of toes; give off at 
point of division, anterior perforatiiig to anas, with 
dorsal metatarsal arteries. 



CHAPTliR FOUR 


The Veins 


THE VEINS OF THE HEAD AND NECK 

The veins of tiie brain have no valves, and owing 
to the absence of muscular tissue their walls are very 
thin. 

Cerebral may b 5 divided into superficial, which he 
in sulci on the surface of the hemisphere; and deej), 
which issue fiom the substance of the brain. 

The superficial veins are divisible into three sets:* 
superior (lo to 12 on each side), which pass forwards 
and medially to superior sagittal sinus; inferior, of 
which three are large — viz. superjiaal middle cerebral, • 
drains surface of ternporo-sphenoidal lube, runs along 
lateral cerebral hssure to cavernous sinus; oAen 
connected with superior sagittal sinus by superior 
lUiasioniDtic vein, and may communicate uitli trans- 
verse sinus through inferior anastumutic vein, and 
medial — deep middle cerebral vein on insula, joiiK'd by 
anterior cerebral and striate veins at anterior jierforated 
substance to form basal vein. Basal vein winds around 
cerebral jK*d uncle, collecting thalamic veins from 
}josterior perlorated substance, meets great cerebral 
\ tun and inferior sagitta.1 sinus at coiuinencemeiit of 
straiglit sinus. 

The deep veins are the choroid vein, wliich drains 
choroid plexus of lateral ventricle, unites with veAis 
of septum lucidum and thalamostriate to form 
internal cerebral vein near interventricular foramen; 
the right and left internal cerebral veins run back 
between layers of tela choroidea of 3rd ventricle, 
below splenium of corpus callosuAi, to form great 
cerebral vein, which emerges from transverse fissure 
to eater anterior end of straight sinus. 
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* Cerebellar : Superior ami inferior; the former open 

into straight, the latter in transverse and superior 
petrosal sinuses. ^ 

Sinuses: Structure like veins of brain; situated 

* between two layers of dura mater. Superior sagittal : 
Begins above crista galli, runs back in upper border 
of falx ceret>ri to confluence of sinuses, usually 
joining right transverse sinus; receives superior 
cerebral, parietal and emissary veins. Inlerst'cted 
by fibrous trabeculae; the lumen is triangular, and 
on either side open the lacunce laterales. Keceives 
arg,chnoid granulations. 

Inferior sagittal : Along posterior J of free margin 
of falx cerebri to straight sinus. ROccives from medial 
surface of hemispheres. 

Straight : Is placed at junction of tentorium and 
falx cerebri, goes to confluence of sinuses, ending 
usually in left transverse , sin us; receives inferior 
sagittal sinus, great cerebral, basal, and superior 
cerebellar veins. 

Transverse (2): From confluence of sinuses runs to 
lateral angle of occipital between layers of tentorium, 
then as sigmoid sinus curves down on mastoid to 
jugular foramen, at exit from which it becomes 
internal jugular vein; each receives superior petrosal 
sinus, and mastoid vein and inferior petrosal sinus 
just below jugular foramen; the right also receives the 
superior sagittal aiul the Udt the straight sinus. 

Occipital (2): Smallest. From confliieiK'ii of sinuses 
runs in falx een'bclli, divid(‘S arouiul foramen magiiuin 
to enter tenninatiou of signuud sinus. May be doubU*. 

Cavernous (2) : By side of sella turcica, passes from 
superior orbital fissure to apex of petrous part of 
tempo! al. Keceives ophthalmic veins which connect 
the anterior facial vein with this sinus; also super- 
ficial middle cerebral veins and spheno -parietal sinus. 
The ophthalmic veins are two in number: superior, 
the larger, accompanies artery; and inferior, running 
below optic nerve, is formed by lower ciliarv and 
muscular branches, and communicates through 
inferior orbital fi.ssuro with pterygoid jdexus; both 
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^pass through the superior orbital fissure to empty into ' 
the cavernous sinus 

Cavernous sinus^brokoii into nuiltiplc small '■#eiious 
channels by honeycomb of libroiis septa. Through 
the sinus run internal carotul artery (S-bend), 
sympathetic plexus and btli ner\e. In lateral wall he 
3rcl, /jth and o])hthahnic and maxillg,ry divisions «1 
5th Iiei ve. 

1 liter cav&rno us : burrouncls jiituitary body, connects 
the cavernous sinuses. 

Inferior petrosal (2) : From termination of cavernous 
to internal jugular vein, lies over petro-occipital 
suture. , 

Basilar • A network of sinuses which connect the 
inferior petrosal sinuses across basilar process of 
occipital bone, 

Superior petrosal (2): placed on superior border of 
petrous part of temporal, connecting transverse and 
c.'ivernoiis sinuses; receives inferior later.al ceiebral, 
internal auditory and anterior lateral cerebellar 
veins. • 

Spheno-parietal : Receives S(;me meningeal and in- 
ferior cerebral veins, and runs merlially along free 
margin of lesser wing of sphenoid to cavernous 
sin us. 

Veins of the diploe : Lodged m channels of the 
bones of the cranial vault. They arc divided into 
frontal, joining the supra- orbital vein , anterior parietal, 
joining a deep temporal vein; posterior parietal, join- 
ing transverse sinus; and occipital, joining occipital 
vein or transverse sinus. 

Emissary veins : Small veins passing through tor- 
mina in the bones, and connecting the sinuses with 
the external veins of the head. 


THE VEINS OF THE FACE,, SCALP AND 
NECK (Fig. ^3) 

Facial (anterior facial) : Passes obh([uely across side 
of face from medial angle of orbit to anterior border of 
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masseter; at origin connected with supratrochlear and 
supra-orbital veins and through superior ophthalmic 
veins with cavernous sinus. Crossing the mandible, it 
unites with the- anterior division of the retromandi- 
bular (posterior facial) vein to form a short trunk (the 
common facial), which, crossing submandibular gland, 
d' gastric and, external carotid artery, empties into the 
internal jugular vein. 


The facial vt 
receives* 


supra-orbital. 
supratrochlear 
su])erior palpebral, 
nasal, 

inferior palpebral 
dorsal and lateral nasal. 

/"alveolar branches. 

I infra-orbital. 

Deep faciabj greater palatine. 

a I spheno-palatine. 
(^pterygoid. 

“‘-IXS'- 

buccal, 
masseteric, 
submental, 
ascending palatine 

glandular (parotid and submandibular). 
]iart of rotroniaiuhbul.'ir (posterior 
facial) . 


Superficial temporal : From side and vertex of head, 
passes down over zygoma, there receiving the middle 
temporal vein ; it then courses down between condyle 
oi mandible and external auditory meatus into the 
si^bstance of the parotid, where it joins the maxillarv 
vein to foim the letroiiiandibular (posterior facial) 
trunk. 


j-" anterior temporal, 
posterior temporal. 

The temporal* vein receives I ii'iddle temporal. 

parotid. 

anterior auricular, 
transverse facial. 



pterygoiA plexus 
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, Maxillary : Is formed by tributaries corresponding 
with the branches of the maxillarv artery; they form 
a plexus {ptcry^oidf placed around and iviihin L'ltoral 
pterygoid muscle. The trunk of the vein passes l)ack- 
wards with artery to neck of inanfhble Lo join tem]:)oral 
vein and form retromandibular (])osterior facial) trunk. 


The pterygoid plexus is 
formed by 


middle rncningf^l (2). 

tlcep temporal. 

veins of pterygoid canal. 

masseteric. 

infra-orbital 

buccal 



spheno-pa latino, 
inferior dental 
greater pp latino. 



Fig. 43. — fuE Superficial Vei.ns of the Face and Neck. 

The pterygoid plexus communicates with inferior 
ophthalmic vein and with the facial vein by the deep 
facial vein and with cavernous sinus via foramen ovale 
or foramen of Vesalius. 
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Retromandibu l ar (posterior facial) vein ; l^ormcd by 
u nrorT^Of SuperHciai leni poraF an^ maxillary veins; 
desccvids in parotid gland on external carotid artery 
and, crossed by facial nerve, divndes into two brandies: 
anterior, which unites with the (anterior) facial, and 
posterior, winch Receives the posterior auricular vaun 
iyn form the trunk of the external jugular vein. 

Posterior auricular : From plexus on side of head 
and back of car, receives stylo-mastoid vein, and 
branches from external ear; joins with posterior divi- 
sion of retroinandibulai to for in external jugular vein. 
CioiTimunicates with sigmoid sinus bv j}}at>inid C}nii>sayy 
vein 

Occipital : From plexus in supeificial fascia at back 
part of scalji, where vein has same course as artery; 
it then passes deeply under seniispinahs capitis, over 
suboccipital triangle, where it communicates with 
vertebral, and passes on semisjiinalis cervicis into deeji 
cervical vein. 

External jugular : l^irnicd by jun ction of posterior 
div ision ( , ^J [ retr omandiT ruTir Jl>o>sterior aunc - 

u!ar_ vein at an g le o f ina hjjfble in tne iuBstance_j:)f 
^axolid. T)escends beneath pTaTysma over steriu'- 
mastoid, jiierccs cervical fascia above middle of 
clavicle to open into subclavian, or occasionally into 
the internal jugular. Has two pairs of valves. 
Receives posterior external jugular, draining superficial 
region at back of neck, suprascapular, transverse 
cervical, and the anterior jugular. 

Anterior jugular : Drains skin and superficial 
muscles of submental region; reaching suprasternal 
notch, communicates with fellow (jugular arch) and 
passes laterally under sterno-mastoid to end in ex- 
C-ernal jugular. 

Internal jugular : jugular foramen, beiiyg 

> continuation of sigmoid sinus .g^ Passes ver ti dily 
I gown the sid e of neck Tatcral^~inte r n;fr"ahd~common 
carotid Tir teri es (sec p. 1 3 q ^pT iniirhg wFt li “s ubclavian 
r feli tl l f^ecTTaTniargin dftiie sca feniis aiUerior to form^ 
fhe^nominate \^einX Usually erbssea oy accessory * 
and clescc nclens cervicahs nerves. One pair ot valv& 
placed ^Inch above tefmmation. 
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The internal jugular^ 



finfcrior petrosal sinus. < 3 -^ 
>-^pliarynj*eal. ctv 

I j dorsal of tongue. ^ 

lingual comitantis of 

® j hypoglossal nerve. 

I profunda vein of tongue, 
common facial. 

thyroio^l ^fh^oid ‘ 

^ _ (^ipkldle thyroid U>u ‘ 

Vertebral ; No vert^rJl vein inside skull. Com- 
nuiiiicates with posterior spinal and occipital veins; 
starts in occipital region and drains deep muscries 
of back of neck; enters foramen in transverse process 
of atlas, runs down in front of artery through fora- 
mina transversaria of the cervical vertebrae to 
bth (or 7th), where it passes down to enter innomin- 
ate vein. One pair of valves guard its mouth 

^ muscular 


The vertebral v ein receives 


spinal. 

anterior vertebral, 
deep cervical. 

I St intercostal 


Deep cervical : Corrcsjionds to deep cervical artery; 
lies dee[)ly in neck; above receives occipital and ends 
in vertebral. 


THE VEINS OF THE Ul^PER EXTREMITY 
A. S L I’JCKl' ICl Al., LyINC. on DjCKP I''aS('IA 

Dorsal venous arch : Behind metacarpal heads, 
receives bulk of blood from palm, whence pressure 
of gripping drives it. Jlrains into basilic and cephalic 
veins, most into former. 1 

Radial : From dorsum of the thumb, radial side of 
index-finger and hand, along lateral side of forearm 
to join median cephalic near bend of elbow, and form 
the cephalic vein. 

Median : From palmar surface of h^nd up the middle 
of forearm, communicating below the bend of elbow 
with venae comitantes of ulnar, and then divides into 
median cephalic and median basilic. 
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Median basilic : Passes obliquely medially over 
bicipital aponeurosis, which separates it from the 
brachial artery. Empties into * basilic. Receives 
large tributary from depths of cubital fossa. 

Median cephalic : Passes obli(|ucly laterally from 
bend of elbow, between brachio-radialis and biceps. 
Empties into^cephalic. 

Basilic: Pierces deep fascia in lower } of arm, and 
ascends on tin* medial side to lower border of sub- 
scapularis, where it joins l^rachial ven.e conn tan tes to 
form axillary vein. 

Cephalic : Passes up between deltoid and pectoralis 
major, perforates deep fascia and clavipectoral fascia, 
and opens into the axillary vein. It is occa.sionally 
connected with the external jugular by a branch over 
the clavicle (jugulo-cephalic). 

B. Okj:!’ Vkins Accompan Y ix(i thkik Kjisi’iiC- 
Tivr. Artkkii^.s as Vknvf Com it antes, 

1 N T E R C O M M n N I C ATT N ('/ W I T H h'. A C H 
O'J'HEK AND TIIK S U I* E RF I C I A L VeTNS 
E KEQUENTEY 

Digital (2) : Empty into the superficial palmar. 

Superficial palmar (2) : Empty into ulnar and radial. 

Deep palmar : Empty into radial venx* comitantes. 

Interosseous (2) : Accompany the anterior and pos- 
terior interosseous arteries, commencing at the wrist, 
terminating in venae comitantes of the ulnar. 

Comitantes radiales (2) : Form, with the ulnar, the 
comitantes of brachial. 

Comitantes ulnares (2) : with the radial, form 
edmitantes of brachial. 

Comitantes brachiales (2) : Receiving veins corre- 
sponding to the branches of the brachial artery, 
empty into the axillary vein. 

Axillary (singl^J : Formed by junction of brachial 
veins with the basilic. Commences at lower border of 
the subscapularis ; receives veins corresponding to 
branches of its artery, and terminates in the sub- 
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clavian at lateral border of ist rib. f Valves at inferior 
border of subscapularis, terminations of subscapiilar 
and cephalic veiiis.5 

Subclavian : Continuation of axillary, joins internal 
jugular vein behind the medial end of the clavicle to 
form innominate vein. Separated from its artery by sca- 
lenus anterior muscle and phrenic nerve. Receives ex;- 
ternal jugular vein. [Valves just lateraf to entrance of 
external jugular, or about 1 inch from its termination.] 

THE VEINS OF THE BODY 

» 

Brachio-cephalic (innominate) : 'rwo large trunks, 
formed hy the junction of the inU rnal jugular and 
subclavian veins of the corresponding side. 'I'hey end 
by uniting to form the superior vena cava. No valves. 

I'hc n^ht vein is i inch long, and, formed behind 
the medial end of the r;ght clavic le, passes down- 
wards to join Icdt innominate at tlu^ inferior border 
of 1st right cc'stal cartilage. Feceivc's the nglit 
vertebral, right internal mammary, right inferior 
thyroid, and ist right intercostal veins. The light 
lymphatic duct opens at the angle of union of right 
subclavian and internal jugular veins 

77 /e left vein is j inches long, passes from left 
to right and downwards. The thoraeic duct opens 
at the angle of union of the left subclavian and internal 
jugular \'eins. 

' left vertebral 
left internal mammary, 
left inferior thyroid. 

The left bracliio-ccphalic first left intercostal 

\ein receives left superior intercostal. 

thymic. '* 

mediastinal. 

pcncardiaco-phreiiic. 

Internal mammary : Two with each artery, unit- 
ing ill a single trunk, emptying into *brachio-ccphalic 
veins. 

Inferior thyroid (sometimes 3 or 4) : From thyroid 
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venous plexus, emptying into right and left innominate 
veins. 

Intercostal: Eleven on each sidU; run above corre- 
sponaing arteries in intercostal space. The first inter- 
costal passes u]^ over neck of ist rib and over pleura 
to end in bracliio-c c^phalic. 

The right second and third intercostal veins join 
as right sufie^ibr intercostal, which ends in azygos. 

I'he corresponding vein on the left receives left 
broncliial vein and passes forward across arch of 
aorta to left innominate vein. (Fur other intercostal 
veins see Vena azygos, below.) 

Superior vena cava : 3 inches long, formed by the 
junction of the rigiit and left innoin mate veins behind 
the junction of the ist right costal cartilage with the 
sternum; j)a.sses down to the right atrium opposite 
upper border of 3rd right costal cartilage. The vena 
cava enters the pericardiun? about inches from its 
termination, and this part is covered with serous mem- 
brane except posteriorly. No valves Keceives jirri- 
cardiac and mediastinal veins and, just as it enters 
ti e pericardium, the azygos vein 

Vena azygos : ( ommencing opposite 1st or 2nd 
lumbar vertebra by a branch from right lumbar veins, 
passes up through aortic opening in diaphragm to 
right of aorta, and along right side of vertebral column 
in front of right intercostal arteries to 5th thoracic 
vertebra, where, arching over root of right lung, it 
empties into superior vena cava. Receives the eight 
lower right intercostal veins, right superior inter- 
costal vein, superior and inferior vena? hcmiazygoi, 
several (X'sophageal, mediastinal, and right bronchial 
v'cins. Imperfect valves, though its tributaries have 
complete ones. 

Inferior vena hemiazygos : Commencing in lumbal 
region of left side from lumbar veins, or branches o^ 
renal, passes through left crus of diaphragm to 8th 
thoracic verteb^^, there crossing behind aorta and 
thoracic duct to terminate in vena azygos. Receives 
three or four lower left intercostals ; some oesophageal 
and mediastinal veins. 
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Superior vena hemiazygos : Fonned by union of 4th, 
^th, 6th, 7th, and 8th left intercostal veins; com- 
municates abo\’« 'with superior intercostal vein, 
crosses 7th thoracic vertebra behind aorta and 
thoracic duct to end in vena azygos. 

Bronchial : From lungs; the right terminating in 
a/yg(;s, the left in the left superior iiitercostal or 
hemiazygos 

Spinal —External vertebral plexuses : Extend along 
whole length of spine, forming network upon bodies 
of vertebr.e in front and upon neural arches behinc>; 
terminate in the vertebral (of neck), the intercostal 
(of thorax), lumbar and sacral veins. 

Internal vertebral plexuses : Situated between verte- 
bra and dura mater, consisting oL longitudinal vertebral 
plexuses, anterior and pgsterior, which run whole 
length of vertebral canal; both sets terminate in 
external plexuses. 

Veins of the vertehree — Basivertebral veins : From 
bodies of vertebrre, terminating in anterior longi- 
tudinal, very large, having supplied active red marrow. 

Veins of the spinal cord : Cover cord, between pia 
and araelnioid, from conus to occi[)ital bone; drain 
«ilong nerve roots U) segmental veuns (vertebral, 
intercostal, lumbar, lateral sacral). .No valves 111 any 
of the spinal \eins. 

Inferior vena cava : Formed bv junction of the two 
common iliac veins a little to the right in front of 
5th lumbar vertebra behind right common iliac 
artery, passes up on right side of aorta to posterior, 
border of liver, where it becomes embedded in a 
groove and receives the hepatic veins; thence it 
goes through vena caval opening in diaphragm 
between middle and right leaflets at level of 8th 
thoracic vertebra behind 6th right postal cartilage, 
enters pericardium, and opens into lower and back 
part of right atrium, its orifice being protected by 
the imperfect valve of inferior vena cava. 
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Anterior. 

Nffssentery. 

Thirdi part of duodenum. 
Pancreas. 

First part of dundcniim. 
Opeuint; iuto lesser sac. 
Portal vein. 

Posterior surface of liver. 
'Hepatic f 

Right testicular 
Right colic f 

Right common iliac ) 
Diaphragm. 


Relations 

Fostsnor. 

Vertebral coluran. 

Right crus of dia- 
phragm and pisoas. 
Right syiiipathotK trunk 
Right renal j 

Right lumbar I 

Right suprarenal T 

Right inferior phrenic ) 
Right suprarenal gland. 


MtduU. 

Descending aorta 
Right crus 


The inferior vena cava 
receives 


^lumbar branches, 
right testicular, 
(ovanan^in female) 
right renal 

loft renal j t^MK ular 
\lelt suprarenal, 
right suprarenal 
pfrenic. 
hepatic. 


Pulmonary : Four in number; commence in 
/japillary network uj)on the pulmonary alveoli, uniting 
to form a trunk for each lobe; tlic vein of the middle 
lobe of the right lung unites with that of the superior 
lobe, hence there are two veins on each side. No 
valves. Cany oxygenated blood and emjitv into tlu; 
left atrium, the iidt \eins ero.ssing the descending 
thoracic aorta; the right pass behind the right atrium 
and inferior vena cava. 

Cardiac: (sec p. i2cS). 


THE PORTAL SYSTEM 

, The vein.s of the ]>ortal system, which collect the 
blood from the digestive tract, are valveless. They 
form a trunk, the portal vein, which enters the liver 
and breaks up into small branches in its substance. 
Having passed through capillaries m the bowel wall, 
the blood agaip passes through capillary-like vessels, 
termed sinusoids, in the liver. Oxygen to liver sub- 
stance is supplied by hepatic artery, and blood from 
both hepatic artery and portal vein is carried into 
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inferior vena cava by hepatic veins. The following 
veins form the portal system : 

Inferior mesenteric : Drains uppcj- two-thirds anal 
canal, rectum, pelvic colon, descending colon and 
left half of transverse colon. It lies to the left of its 
artery, and passes near the duodeno-jejunal flexure, 
in anterior fold of para -duodenal fossa; then, passing 
behind pancreas, and over left kidney, opens into 
the splenic vein. Receives sujierior and inferior 
left colic and superior rectal veins. (The rectal 
tributaries anastomose with the rectal tributaries 
of the internal iliac.) 

Superior mesenteric : Drains small intestines'; 
caicum, ascending and right half of transverse colon. 
It passes upwards in front and to right of superior 
mesenteric artery, in front of third part of duodenum 
and behind neck of pancreas; joins the splenic vein 
behind the upper border of the pancreas to form the 
portal vein. Receives jejunal, ileal, right gastro- 
epiploic, middle colic, inferior pancreatico-duodenal, 
right colic and ilet -colic veins. 

Splenic : Commences in five or six tributaries 
hiluni of spleen; these iinilc to form a trunk which 
f)asses below splenic artery from left to right, behind 
])ancreas, and 111 front of siijXMior nievSeiiteric artery; 
joins sii[)erior mescnteiic vein at a right angle. 
Keeeu'es ])ancreatic, short gastric, left gastro-epijiloic 
and inferior nieseiiteric veins. 

Left gastric : A large vein accompanying left gastric 
artery from right to left along lesser curvature of 
stomach to cardia, where it receives cesophageal tribu- 
taries [anastomosis with systemic circulation) and passing 
to right behind lesser sac, opens into the portal vein. 

Portal vein : Is formed by the union of the splenic, 
and superior mesenteric veins in front of the right crus 
of diapliragm and inferior vena cava, and behind the 
neck of the pancreas. Passes up behind first part of 
duodenum and then between the layers of the lesser 
omentum, behind and between the bile-duct and 
hepatic artery, the duct being placed on the right and 
artery on the left, to porta hepatis; here it divides 
into right and left branches to corresponding lobes, 
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and also gives an offset to the caudate lobe. Connected 
with the branch to the left lobe are the ligamenlum 
tere§^ of liver [obliterated umbtliwl vein) in front and 
the itgatnentum venosum (ductus venosus) behind, the re- 
mains of a foetal connection with the inferior vena cava. 


The portal i 
vein re-J 
ceives i 


splenic 


y splenic. 

I short gastric of stomach. 
I pancreatic. 

' left gastro-cpiploic 

left colic, 
superior 

inferior me- and in- 

senteric " ferior. 

superior 
i rectal. 


jejunal and ileal. 

I ileo-colic. 
right colic. 

superior mesenteric - middle colic. 

right gastro-epipioic. 
superior piancreati- j pancreatic. 

co-diiodenal. 'inferior pancreatico- 
left gastric duodenal, 

right gastric 


( yslic. 


THE VEINS OF THE LOWER EXTREMITY 

Sr lAL Skt 

Dorsal venous arch : Behind heads of metatarsals, 
receives most of blood from sole of foot, whence 
pressure drives it through interosseou.s spaces. 

Long saphenous : FYom arch on dorsum of foot; 
ascends in front of medial malleolus, accompanied by 
saphenous nerve; bends behind medial condyle of 
femur, ascends along medial side of thigh to i J inches 
below inguinal ligament, where it receives superficial 
circumflex iliac, superficial epigastric, and superficial 
external pudendal, then passes through saphenous 
opening, empties into femoral. Communicates with 
deep veins, especially in soleus muscle. Through 
these, and otlier communicating veins above the knee, 
blood Hows from superliei«i] to deep. Has many 
valves. 
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Short saphenous : From plexus 0:1 dorsum and 
hateral side of foot, up behind lateral malleolus to 
median line of caT, accompanied by sural nerve; 
empties into jiopliteal vein, between the heads ox the 
gastrocnemius. Two valves, one near termination. 
Communicates with deep veins of foot and with long 
saphenous. 


Deep Set 

Posterior tibial : Two vcnre comitantes, formed from 
lateral and medial plantar, joining with the peroneal. 
Course same as artery. 

Anterior tibial : "Dvo ven:e comitantes, continuation 
of dorsal veins of foot, jiierce interosseous membrane 
at upper part of leg, and form tlie [lojiliteal vein, by 
junction with the posterior tibial veins, at the lower 
border of the jioplitcus muscle. 

Popliteal (sec anterior Cbial) Passes up to femoral 
aperture in adductor magmis, there becoming the 
femoral, receiver sural and geyiicular veins. Four 
valves. Placed suporlicial to artery, which it crosse^;? 
as it ascends, from medial to lateral. 

Femoral (see above) : Passes from the opening in the 
adductor magnus up to inguinal ligament, there be- 
coming external iliac. Lies at first lateral to artery, 
but higher up crosses behind to its medial side. Re- 
ceives muscular branches, profunda femoris, and the 
Inn^ saphefious. Four or live valves, h'cmoral canal, 
medial to it in femoral sheath, provides space for 
expansion of vein during increased blood flow. 

External iliac (see above): From inguinal ligament 
to lumbo-sacral articulation, there uniting with the 
internal iliac to form common iliac. On right side.^ 
lies medial to artery at first, but gradually passes 
behind it. On left side, medial to artery. Keceives 
infcriov epigastric and deep circumflex iliac, and ^ pubic 
vein from the obturator. 

Internal iliac : Formed by the union of all of the 
venaj comitantes of the branches of the internal iliac 
artery, except the ilio-lumbar veins, which open into 
ihe common iliac. It lies at first on the medial side, 

u 
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but finally gets behind the artery. It has no valves 
The visceral veins opening into the internal iliaC 
anastomose very freely and form 'fa series of plexuses. 


The internal 
f iliac vein 
receives 


vi.sceral ' 
' branches \ 


rectal plexus 


r 

I 


superior and 
middle rectal, 
I vesical. 


vesico-prostatic | dorsal of penis 
plexus I deep veins of 

\ penis 


uienne \ 
v'aginal / 


tn JemaU 


obturator. 


The internal 
iliac vein 
receives 


parietal 

branchc.s 


I deep veins of penis 
or clitoris, 
veins of bulb 

pudendal i transver.se perineal 
scrotal or labial. 

I inferior rectal. 

I coccygeal. 

infciior ) companion vein of 
gluteal 'j sciatic nerve 
I muscular 


superior gluteal 
lateral sacral. 


Common iliac (sec external ihac) : ITom ala of 
sacrum to terminate on 3th lumbar vertebra, a little 
to the right of the middle line behind right common 
iliac artery, where, with its fellow of opposite side, 
it forms inferior vena cava. The right vein is shorter, 
and nearly vertical. Receives ilw-lumbav .and some- 
times lateral sacral veins. Middle sacral empties 
into left common iliac. No valves. 

Relations : Right vein passes behind, and then to 
right si tie of artery. Left vein is i)laced on medial 
side of left artery, and then passes behind right 
common iliac artery to join right vein, crossing middle 
sacral artery. 
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The Lymphatic System 


The thoracic duct receives the lymi)hatics from bath 
lower limbs, “aKcTT^nren, e^ept upper surface of liver, 
from left half of thorax, left upper limb, and left sid|^ 
of head and neck. 

Length : 15 to 18 Inches. 

Extent : From 2nd lumbar vertebra, where it com- 
mences by a dilatation, the cisterna chyli, to junction 
of left internal jugular with leh subclavian vein. 

Relations : The abdomi/ial part is placed on the 
front of the body of the 2nd lumbar vertebra, behind 
and to the right side of the aorta and on the medial 
side of the right crus, it then enters the thorax 
through aortic opening, on the right side of aortcii 
lying between it and tlie vena az^’-gos, and passes up- 
wards to right of aorta on right intercostal arteries 
and vena? hcmiazygoi. By about the .jth thoracic 
vertebra it lic.s to the left behind aortic arch, and 
runs along the left side of the cesophagiis, behind the 
left common carotid artery. At the level of the 7th 
cervical vertebra it turns laterally, and passing behind 
left internal jugular and crossing ist part of left sub- 
clavian artery, arches over the apex of the left pleura, 
receives jugular and subclavian trunks, and opens 
at the angle of union of the left internal jugular 
and left subclavian veins. Often breaks into several 
terminal branches. 

The right lymphatic duct : Receives the lymphatics 
of the right limb, right side of chest, right half of head 
and neck, and upper surface of liver. It is about 
} inch long, and enters the venous system at the angle 
of union of the right internal jugular and right sub- 
clavian veins. 
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Other commimicatioiis : Lymphatics communicate 
freely with veins throughout body (e,g., thoracic 
duct can be ligated without harnli}. 

CoWse of lymphatics : Superficial lymphatics 
follow veins, deep lymphatics follow arteries. Lym- 
phatics richly supplied with valves, hence pulsation 
of nearby arteries aids lymph flow. 

THE LYMPH ATICS OF THE HEAD AND 

NlCk 

Superficial glands he in a “ collar ” from chin to 
occipital region, deep glands he vertically around 
carotid sheath. 

S U J'liKFlCIAL GlaNJKS 

Suboccipital glands (i or 2) : Kcceivc lymjihatics 
from back of scalp, efferent vessels join superficial 
cervical glands. 

Mastoid glands (2 or 3) 'Receive lymphatics from 
back of ear and external auditory meatus; efferent 
vessels join superficial cervical glands. 

< Parotid lymphatic glands (3 or 4) : One being placed 
just anterior to tragus. Receive Ivmphatics from 
temporal region, external auihtorv meatus and eve- 
hds, efferent vessels pass to submandibular and su]^er- 
ficial cervical glands. 

Deep facial glands : Afferent vessels from temporal, 
nasal, zygomatic, and orbital fossje, palate and upf^er 
part of pharynx; efferent vessels pass to superior deep 
cervical glands. 

Submental glands : Receive from tip of tongue, 
gums of mandibular incisors and corresponding part 
of lower lip, efferent vessels to submandibular lymph 
glands. 

Submandibular lymphatic glands (8 to 10) : Afferent 
vessels from face, tongue, mouth, front of na.sal 
cavities and sinuses, submandibular and sublingual 
glands, efferent vessels to cervical glands. 

Superfleial cervical glands (4 to 6) ; Placed along the 
external jugular vein. Afferent vessels from external 
ear, skin of neck; efferent vessels to the deep cervical 
glands 
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Deep Glands 

Deep cervical glands (20 to 30) ■ 

Sufyerior : Lie along internal jugular vein /rorn 
division of common carotid to base of skull. Jugulo- 
digastnc gland below digastric. Afferent vessels 
from deep facial and submandibular glands, cranium, 
tongue, larynx, lower part ot pharyn>|f,^and thyroi^J 
gland. Efferent vessels to inferior set. 

Inferior Placed along lower [lart of internal jugular 
vein. Jugulo-omohyoid gland abo\'e omohyoid. Af- 
ferent ves.sois from other cervical glands and lower 
part of neck. Efferent ve.ssels form a single trur^k 
[pigiilar lymphatic trunk), opening into thoracic 
duct on left side, afid into the right lymphatic duct 
on right si<le. 

Lymphatics of tongue: Tip drams bilaterally ti 
subnental glands, sides iK.^nolaterally to sub- 
man libular glands, mK^-linc bilaterally to sub- 
mandibular, posterior third bilaterally to jugulo- 
digastric and, esoecially, jugulo-oniohyoid directly. 

Lymphatics of face : Central part lower !ip to 
submental glands, rest regionally to superficial 
glands. 

Tonsils: And nearby tissues to jugulo-digastric 
(homolateral). 

Thyroid gland : To regional glands from site ol 
origin of arteries (t.e. anterior superior and posterior 
inferior deep cervical glands); many lymph vessels 
open directly into veins or thoracic duct. 

Larynx : Above vocal fold to upper, below fold to 
lower, deep cervical glands, homolateral. 

THE LYMPHATICS OF THE UPPER LIMB 
(See Fig. 44) 

The lymphatics of the arm are arranged in a super- 
ficial and a deep set which enter the axillary^ glands, 
except a few superficial which join the gland over the 
medial epicondyle. 

There are two sets of lymiphatic glands in the arm 
— viz. superficial and deep. 
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The superficial lymphatic glands : One or two above 
the medial epicondyle {supratrochlear). 

The deep Ijraphatic glands : T^\^ or three on medial 
side of brachial artery. 

The axillary glands (lo to 12): Receive the lym- 
phatics from the upper limb. 



Pig. \ — The Lymphatic Glands of the Axilla and Groin. 
The arrows indicate the direction of How to and from the dilferent 
groups of glands. 

Lateral set : Placed medial to axillary vein ; afferent 
vessels from limb. 

A nterior or pectoral set : Placed along lateral 
thoracic artery; afferent vessels from mamma and 
anterior body wall above umbilicus. 

Posterior or subscapular set : Placed along subscapu- 
lar arterv; afferent vessels from the back. 

Jyifraclavicular set : On clavi -pectoral fascia, with a 
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few outlying members in delto-])cctoral groove, 
receiving from radial border of limb and upper 
convexity of breast# 

Central set : Small group in floor of axilla, draining 
hairy skin thereof. 

Apical set : Lie behind clavicle, in apex of axilla. 
Receive from all other groups, and drain into sub- 
clavian lymph trunk. ^ • 

Lymph drainage of breast : Essentially into pectoral 
group of axillary glands, the vessels running in pec- 
toral fascia. In addition from periphery of breast 
lymphatics radiate {ci) upwards to infraclavicular 
group. (^) medially to sternal group along intc*r- 
nal mammary artjiry, and (c) downwards through 
abdominal wall to extraperitoneal lymphatics be- 
neath diaphragm, thence to glands in mediastinum. 
Few channels via intercostal vessels to intercostal 
glands. Lymphatic plexuses, deep to breast in pec- 
toral fascia, anastomose* across front of sternum. 
A.xillary tail, when present, drains directly into 
subscapiilar glands. 


THE I.YMPHATICS OF THE ABDOMEN AND 
r’ELVIS 

Lymphatic system ot abdomen and pelvis may be 
divided into; 

{a) Lymphatic drainage of alimentary canal, 
inchuling liver, spleen, pancreas — to pre-aortic glands. 

(6) Lymphatic drainage of remaining organs and 
pariete.s — -to para -aortic glands. 

The system will be greatly simplified by recalling 
that the lymphatic vessels course centrally along 
the arteries. • 

Lymph drainage of alimentary canal : Adult 
retains blood supply of embryonic arrangement, 
where canal was slung by dorsal mesentery and its 
three parts supplied as follows: 

Foregut (including liver, spleen, • pancreas) from 
cocliac axis. 

Midgut from superior mesenteric artery. 
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Hindgut (including upper two-thirds of anal canal) 
from inferior mesenteric artery. 

Lymph follicles present in wnucous membrane 
of a'll parts of alimentary canal from tonsil to anal 
margin [including oesophagus arid stomach). Micro- 
scopic size except in ileum, where aggregated into 
visible Peyer*s patches lying longitudinally in anti- 
’.nesenteric bdrder of ileum. From follicles efferent 
lymphatics to glands along alimentary attachments 
of mesenteries [e.g. epicolic), then glands in mesentery 
along arteries [e.g. paracolic), then to pre-aortic 
glands related to vessels concerned (Fig. 45). 

' Drainage of foregut : Spleen drams into hilar glands, 
which then drain to rctropancreatic glands; latter 
drain the pancreas. Right end of rctropancreatic 
chain joins with subpyloric group (draining pylorus 
and head of pancreas) to travel to coeliac group. 
Liver drains into glands in porta hepatis, except 
bare area, which drains through diaphragm to 
posterior mediastinal glands. Lymphatics from porta 
hejiatis follow hepatic artery to cadiac glands. 
Stomach drains from lesser curvature by lymphoid 
follicles in mucous membrane, glands on lesser 
curvature, lymphatics along gastric arteries to 
coeliac glands; from left side of greater curvature 
to splenic and rctropancreatic glands, right side of 
greater curvature into subpyloric glands. 

Drainage of midgut : From duodenal papilla to 
transverse colon, all drainage is via lymphoid fol- 
licles in mucous membrane, glands along gut border 
of mesentery, glands along vessels in mesentery to 
pre-aortic glands at origin of superior mesenteric 
artery, thence to cceliac glands. 

Drainage of hindgut : From splenic flexure to ano- 
cutaneous junction is the area of distribution of 
inferior mesenteric artery. Lymphatics follow it 
back from lymphoid follicles in mucosa, epicolic 
and paracolic glands to pre-aortic glands at origin 
of inferior mesenteric; efferents thence to cteliac 
group. A few lymphatics from lower rectum follow 
middle rectal artery to glands on side wall of pelvis 
and median sacral artery to glands in hollow of 
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sacrum. Note. — Lower one-third anal canal drams* 
to medial group of superficial inguinal glan^ds. 

Cceliac glanas : JJltimately receive all lymph from 
alimentary canal ; they drain into cistema chyS. 

Para-aortic glands : These lie (a) medial group along- 
side aorta, receiving from non-alimentary viscera « 
and lower limb, and (6) lateral group behind psoas, 
receiving from abdominal parietes. • 



Fig. ^5. — Lymph Drainage of Alimentary Canal, 
Lymphatics follow back along the course of the arteries to 
hindgiit, midgut and foregui to pre-aortic lymph glands. 


Drainage of bladder (including prostate and lower 
ureter) : Vessels pass with arteries to glands aloyg 
internal iliac artery and pelvic wall. 

Drainage of kidneys (including upper ureter) : Vessels 
pass to para-aortic glands alongside L. i vertebra. 

Drainage of testis: Vessels pass with arteries to 
para-aortic glands opposite L. 2 vertebra (an inch 
above umbilicus). * 

Drainage of uterus and ovary : Uterus to glands 
on side wall of pelvis (follow uterine artery), ovar^» 
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. and ampulla of tube to para-aortic glands at origin 
of ovarian artery (same as testis). 

a 

THE LYMPHATICS OF THE THORAX 

Sternal glands (6 to lo); Along internal mammary 
vessels. The afferents come from front of chest and 
abdominal waH, diaphragm and deep surface of 
mamma; the efferent vessels join anterior mediastinal 
glands and thoracic duct 

Intercostal glands : Placed posteriorly on heads of 
ribs. The afferent vessels come from chest wall; the 
e£f 3 rent open into the thoracic and right lymphatic 
ducts. 

Anterior mediastinal glands (3 or 4) : Between peri- 
cardium and sternum. The afferent vessels come 
from lower sternal glands, upper surface of liver and 
diaphragm; the efferent vessels pass to thoracic and 
right lymphatic ducts. 

Superior mediastinal glands (8 to 10) : Placed in front 
of the arch of the aorta in the superior mediastinum. 
The afferent vessels come from the heart, pericardium 
atfd thymus gland; the efferent vessels unite in 
mediastinal trunks which open into tlio thoracic and 
right lymphatic ducts. 

Bronchial glands : Are placed behind and between 
the bronchi. The afferent vessels come from the lung ; 
tlic efferent vessels join to open into the mediastinal. 

Posterior mediastinal glands (8 to 12) : Lie along 
descending thoracic aorta. The afferent vessels come 
from the oesophagus, pericardium, and diaphragm; 
the efferent vessels go to the thoracic duct. 

Pretracheal glands: Above bifurcation of trachea, 
drain trachea, upper oesophagus; efferent vessels to 
thoracic duct. 

THE LYMPHATICS OF THE LOWER LIMB 
(See Fig. 44, p. 198) 

The lymphatics of the lower limb are divided into a 
superficial and a deep set. The superficial, except a 
few which pass to the popliteal glands, go to the super- 
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ficial inguinal glands. The deep lymphatics enter the* 
'deep inguinal glands. 

The popliteal glttnds (4 or 5): Are placed on the 
popliteal vessels. The afferent vessels come froln the 
heel only; the efferents go to the deep inguinal 
glands. 

The superficial inguinal glands (8 to^io) - 

Oblique set : Lie below inguinal ligaiftent. Lateral 
f^roHp receive from flank and buttock; medial group 
from anteri<3r abdominal wall below umbilicus, 
perineum, lower one-third anal canal and external 
genitalia including urethra. Vertical or femoral set : 
Lie along the long saphenous vein, and receive the 
auperlicial lymphatics of the limb. The efferent 
vessels of both sots join the deep glands, passing 
chietly through saphenous opening. 

The deep inguinal glands : Li*‘ medial to femoral vein 
^a constant one in the femoral canal). The afferent 
vessels come from the* superficial inguinal glands, 
the popliteal glands, and the deep lymphatics of 
the limb; tlie efferent vessels join the external 
iliac glands, which they reach by way of femoral caij^l. 



CHAI'TEK bIX 


The Nervous System 


This is divided as follows: 

Central nervous system: Spinal cord and brain. 

Peripheral nervous system: Spinal nerves, auto- 
noi'nic system (sympathetic and parasympathetic). 

THE CENTRAT. NERVOUS SYSTEM 
'ITie Spinal Cord 

The spinal cord is the elongated cylindrical part of 
the cerebro-spinal axis which occiij)ies the upper J 
of the vertebral canal — namely, from the foramen 
magnum to the lower border of the first lumbar vertebra. 
Up to the third month of foetal life the cord occupies 
th <3 whole of the canal; at birth it extends to the 3rd 
lumbar vertebra. 


CONTENTS OF THE VERTEHRAL CANAL 


Above 2nd Lumbar Vertebra 

Cord siirroiirided by rnorn- 
br.ines, iiicliidiriK subarach- 
noid space and ccreluo- 
spinal (Uiid. 

Spinal vessels within mem- 
branes. 

Iriiern.il vci ifbr.al plexuses out- 
side membranes. 

.Sc't fat outside dura mater 


fieloxv 2nd Lumbar Vertebra. 

Elont^atcd anterior and pos- 
terior roijts of spinal nerves 
from L. 2 downwards con- 
tained in membranes and cere- 
brospinal fluid (the roots 
constitute the cauda equina) . 

InliTiial vertcbr.'il plexuM*s. 

I''ilum tenninnle 


Note. — Lumbar punctare is performed between the 3rd and 
4th or 4th and 5th lumbar vertebne. 

Enlfirirements : The spinal cord presents two 
enlargements in spinal levels of brachial and lumbo- 
sacral plexuses. "The upper or cervical extends from 
the 3rd cervical downward.s to the 2nd thoracic 
vertebra. The lower or lumbar commences opposite 
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the Qth thoracic vertebra; is largest at the I2th« 
thoracic, and thence tapers, forming the conus 
medullarts. from tite tip of which the filum terminule 
descends. • 

The tllum termiuale : Passes from the end of the 
conus medullarts downwards in the middle of the cauda 
equina ■. becomes closelv invested wijh dura mater 
opposite the ist or 2nd sacral vertebm, and blends 
with the periosteum at the lower end of the sacral 
canal 

The nerve- roots : Consist of anterior and posterior 
hiindlcs, 31 pairs (see p. 259). 

The anterior roots are arranged irregularly alcfng 
the side of the cord; the posterior roots issue in a 
straight line. A ]^osterior root is distinguished from 
an anterior root l)y having a ganglion and by its 
larger size; the ganglia are. situated in the inter- 
vertebral foramina. 

The nerve-roots jiass Ihterjilly to the intervertebral 
foramina, in which they unite to form the s]5inal 
nerves, those in the upper part passing almost trans- 
versely; below they pass more obliciuclv, until in riie 
lower part of the canal their course is vertical. 1 ne 
collected bundles of nerve-roots at the termination of 
the cord form the cauda equina. 

Cervical roots of acci'ssorv iitTve emerge from upper 
five cervical segments behind ligamentum denticu- 
latum and run njiwards, joining together to pass 
through foramen magnum (p. 257). 

Blood distribution to spinal cord by spinal arteries 
(p. 149) and .spinal veins (p. 189). 


Tis.sures and Columns 

Anterior median fissure : Along the anterior surface 
of the cord in the middle line. Extends into the sub- 
stance of the cord for about a third of its thickness, 
but deeper below than in the upper part. Does not 
reach grey matter, its floor being forfned by transverse 
band of wdiite matter, the ayiterior white commissure. 
Lined with double fold of pia mater. 
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* Posterior median solcas : Shallow; from it a septum 
of neuroglia reaches flown to grey matter. 

Columns of the cord : ' * 

Th^ cord, being divided into two lateral halves by 
the median fissures, is subdivided on each side by the 
nerve-roots into anterior, lateral, and posterior 
columns. ^ 

'The posteritr column is subdivided by a groove 
(only found in the upper part of the cord), a little 
lateral to the posterior median fissure, into two 
columns, corresponding to the fasciculus gracilis ani 
the fasciculus cuneatus 

S T K U C T U K O F T II Ji S P I X A L C O K i) ( Fig. 46) 

The Sfiinal cord in transverse section consists of 
white matter externally and grey matter internally 

The grey matter : Consists of a crescent-shaped 
portion in each lateral half of the cord, united by an 
intervening process, the posterior or grey commissure 

Each crescent has two horns, an anterior, thick and 
shjrt, not reaching the surface of the coni; and a 
posterior, long and slender, reaching to the origin of 
the posterior nerve-roots, just before which it bf^comes 
enlarged and less opa<jue, forming the siibstantLa 
gclatinosa, Tiio size of the grey crescents varies in 
different ])arts of the cord, being largest iii llic- 
ccrvical and lumbar enlargements. In the thoracic 
region tlu're is a projection of the grey matter on 
the lateral side of the crescent between the anterior 
and ])osterior horns, called the lateral horn. It 
contains connector cells of sympathetic Dor'^al 
nucleus (hig. 4b), at base of posterior grey Jiorn, is a 
reVty station for anterior spiiio-corebellar tract. 

Central canal : Extends through the whole length of 
the cord in the middle of the posterior or grey com- 
missure. It is lined with a ciliated epithelium. 
Opens above into the floor of the 4th ventricle. 

The white matter : Encloses the grey matter in each 
lateral half of the cord, except where the posterior 
horn comes to the surface. The portion of white 
matter between the posterior or grey commissure and 
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^ the anterior median fissure constitutes the anteriof* 

* or white commissure (Fi[». 46]. 

Posterior white ^columns : (Fasciculi gracilis and 
ciincatiis) arc sensory (tactile exteroceptive ana con- 
scious proprioco])ti\ e). 

Lateral white columns : Contain descending tracts ' 





l ie. 4 O.- -Ckoss-sfxtion okSi’Iwl Cord. 

In Lhc wliiU' matter abccnding tracts arc shown on tlic left, dc- 
sceiiding tr.icls uii the right, i. Posterior sjjiiio-rcrcbellar tract. 
2. Fasciculus cuncatiLS. 3. 1 )orsal nucleus. l^'a^ciculus gracilis. 
5. Foriiiatio retic.ulai'is. 6. Crossed pyiMinidal tract. 7. Rubro- 
spinal tract, a. Anterior spino-ccrcbellar tract, u. Lateral spino- 
thalamic tract. 10. Anterior spiiio-lliaI.iin>c tract. 11. Ihrect 
pyramidal tract. 12. \'cstjbulo-spinal tract. 13. Lateral grey 
horn. Tecto spinal tract. 

(crossed pyramidal and extrapyrainidal) and ascend- 
ing (spino-cerebellar and spino-thalamic) . At junc- 
tion of grey and lateral white columns lie scattered 
nerve cells known as formatio rciiculans. The cells 
are interscgmental neurones. 

Anterior white columns : Contain direct (uncrossed) 


2os (Central nerVous system 

' pyramidal tracts and vestibulo-spinal descending 
and anterior spino- thalamic ascending. 


The ^Iemb ranks of the Spinal Cord 
The DUR\ M\TER is the most external membrane, 
and is contir?HiOiis with that investing the brain; 
it differs, however, from the cranial dura mater in 
that It comprises a single layer, is devoid of sinuses, 
and is separated from the vertebraj by a s]mce which 
contains much fat and the internal vertebral plexuses 
(p. i8g). It is attached above to the edge of the 
foramen magnum and to the membrana tectona, from 
the lower border of the 2 nd sacral vertebra it is 
continued as a slender cord to blend with the ])ori- 
osteum of the coccyx. This membrane giv'cs sheatlis 
to all the spinal nerve roots. 

The ARACHNOID MATER is pUiccd oiitsido the ])ia 
mater, and loosely invests the cord. Lies siirfac(' to 
surface with dura mater. The subarachnoid sjiace 
of • the cord is large, and is imperfectly dn idt'd 
by the hgamentum cicnticulatum into an anterior 
and a jiosterior portion. The posterior portion is 
further subdivided by the postenov median septum, 
which passes from the posterior lissurc backwards to 
the opposite part of the arachnoid. Trabccukr also 
pass between the nerve-roots and the inner surface of 
the arachnoid. 

The PIA MATER is less vascular, thicker, and more 
fibrous than that investing the brain. It h.as an ex- 
ternal fibrous layer of longitudinal bundles having a 
fold, the lined splendens, dipping into the anterK>r 
fissure. The pia mater ends in the filum terwinalc, 
which lies within the prolongation of the dura mater. 
The Hgamentum denticulatum, a process of pia mater, 
passes outwards towards the dura, to which it is 
attached by twentv-two tooth-like processes situated 
between thie origins of the spinal nerve roots; its pial 
origin is continuous, and lies between the anterior 
and posterior nerve-roots. 
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THE BRAIN 

The spinal cordtis prolonged upwards to become 
the brain-stem; this consists from below upwaAls of 
the medulla oblongata, pons, and mid-brain (or cerebral 
peduncles) (Eig. 47, p. 210). The cerebral peduncles 
attiJch the cerebrum to the pons, and tjie cerebellum is 
attached to the pons and medulla by cereoo^lar peduncles. 

The AI e d r l r a ( ) n t o x f , a t a 

lixtcut . From just l)t‘lo\v the foramen magnum to 
tlic lower border of the jioiis on tlie clivus. 

Connections . Infenorly it is continuous with ilie 
spinal cord, siijierwly it is continued into the pons, 
anteriorly it rests upon the clivus, and posteriorly it 
lies in a depression between the hemispheres of the 
cerebellum, called the vallecula of the cerebellum, and 
here contains the lower half of the floor of the |th 
ventricle. • 

Dimensions : tJ inches long; greatest breadth, 
2 inch. 

Shape : FViamidal, with base at the pons, and apgx 
at the spinal coid. Lower half cylindrical, closed 
around central canal. Upper half conical, opeiu^d as 
part of fourth ventiicle. (Figs. 47, 48). 

Fissures : Anterior and jiostenor median fissures, 
continuous with those of the cord. 

Anterior median fissure : Terminates just below the 
pions in the foramen ccBcum. The fibres of the 
pyramids dccussab? at the lower part of the fissure, 
and partly interrupt it. 

Posterior median fissure continues up from tlie cord 
to about half-way up the medulla, where it widens out 
into the floor of the 4th ventricle. , 

Structure of the medulla (Fig. 47) : If the parts of the 
spinal cord are traced into the medulla, its struc- 
ture will be easily understood. 

The line of the posterior roots of the spinal nerves is 
continued by the upper bundles of the nerve-roots of 
the accessory nerve, above this by tlie bundles of the 
vagus, and above this, again, by the bundles of the 
glosso-pharjmgeal nerve. 
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' These arise along a groove — the poster o-lateral 
sulcus \ traced upwards it turns ventrally outwards, so 
that, about half-way up the meddila it appears upon 
the lateral surface, and in its upper part it lies close to 
the posterior margin of the olive. 


V 

Tubf 



I'lu. 47 — \'lntral Vilw of Hraix Sn m. 

The part behind these nerve^roots is termed the 
posterior region of the medulla, and corresponds to the 
posterior columns (fasciculus gracilis and cuncatus) 
of the cord. 

The line of the anterior roots of the spinal nerves, 
when traced up_ into the medulla, deepens into a 
groove (antero-lateral sulcus) which is continued 
upwards nearly as far as the pons. 

The bundles of the nerve-roots of the hypoglossal 
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issue from this groove. The part of the medulla 
hctween this groove and the anterior median fissure 
is called the anterihr refiion, and corresponds to the 
anterior column of the cord. The part between the 
anterior and j)ostcrior regions — that is, the part be- 



Fig. ^.S. — The Floor or the Four hi Vi ntricli . 


tween the line of issue of the nerve-roots of the 
accessorv, vagus, and glosso-pharyngeal nerves, an^l 
line of issue of the nerve-roots of the hyj)Oglossal — is 
called the lateral region, and corresponds to the lateral 
column of the cord. 

Posterior region of the medulla (Fig. 48): The 
postero-medial column of the cord {fasciculus 
gracilis) is continued up into the medulla, and ex])ands 
as it approaches the 4th ventricle. This expansion is 
called the gracile tubercle) and upon reaching the 4th 


212 


<^,NTRAL NEFIVOUS SYSTEM 

'’ventricle the tubercles of opposite sides separate to 
form the lateral boundary of the ventricle in its' 
lower^part. * 

The postero-latcral column of the cord [fasciculus 
cuneatus) also expands as it extends upwards into an 
eminence, the cuneate tubercle. 



Lower medulla Upper medulla 

(dosed) (open — IV ventricle) 


}'iG. 40 — Two SEcriONS of Medulla. 

Oil the thruuLjli iippri part (fourth vcnlnrle); on the left 

through closed lower part. 

Between the fasciculus cuneatus and the line of 
origin of the nerve-roots of the accessory, vagus, and 
glosso-pharyngeal, there apjiears in the lower part 
of the medulla a longitudinal prominence, wliich 
broadens out above into the tuberculum cinereum. 
This is formed by the spinal root of the trigeminal 
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nerve spread out over its nucleus, which is continuous • 
Vith the gelatinous matter of the medulla. 

The inferior ceretellar peduncle / In the ui)per|part 
of the medulla, a set of fibre? issue from the anterior 
median fissure, pass transversely outwards over the 
pyramid and olive, and, continuing transversely, cross 
over the fasciculus gracilis and the fasci^juhis cuneatuj, 
to turn upwards on these They ar«? the external 
arcuate fibres, and are derived from the gracile and 
cuneate nuclei of same and opj>osite side, emerge 
through, merJial and lateral to the pyramid, arch over 
the olive, and join the inferior cerebellar peduncle. 
They are destined for the cortex of the cerebellum; 
joined to these, jurft above the tubcrculiim cinereum 
are some transverse fibres winch come from the lateral 
column, known as the posterior spino-cerebellur tract. 
These oblicpie fibres blend witu the superficial fibres 
of the fasciculus graciljs and fasciculus cuneatus, 
the whole forming the inferior cerebellar peduncle. 
Superiorly this diverges from its fellow to enter the 
ccrubellu m. 

Lateral area of the medulla : The lateral coIuijiq 
of the cord, as continued into the medulla, consists of 
three sets of fibres. One set, the lateral cerebro- spinal 
tract, pass(‘.s obJiquelv downward from the opjiosite 
pyramid to continue down into the lateral white 
colimiii of the cord, A second set consists of the 
ptKstcrior spnio-ccri’belhu tract wdiich joins the inferior 
cerebellar pechmcle, wdiiJst the rest of the column 
pas.scs upwards as far as the lower end of the olive 
wdiich conceals it. • 

The olive is an oval prominence lying in the upper 
part of the medulla, between the pyramid and the 
inferior cerebellar peduncle It is separated from tfie 
pons by a groove, which contains some of the external 
arcuate fibres. On the medial side lie the nerve- 
roots of the hypoglossal; and on the lateral side, 
but separated nrom it by a groove, the roots of the 
accessory, vagus, and gIosso-phar\’ngeal nerves issue. 

Anterior area of the medulla : Most of the fibres 
of the anterior columns of the cord are uncrossed down- 
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'•ward ])rojcctioiis from the pyramids. These fibres 
form the pvyamid. 

Ttje pyramids are two oval prominences, broader 
above than below. They are placed one on each side 
of the anterior median fissure. They consist of two sets 
of fibres : medial, which when traced downwards decus- 
sate and pass to the lateral white column of the spinal 
cord as the Jateral cerebro-spinal tract; and lateral, 
which do not cross the middle line, but descend 
into the anterior white column as the anterior cerebro- 
spinal tract. The crossing of the two sets of these former 
fibres constitutes the decussation of the pyramids. 

'The fourth ventricle : The central canal of the cord 
expands in the upper and posterior part of the medulla 
until opposite the middle peduncles of the cerebellum, 
where it again gradually narrows, and becomes con- 
tinuous with the aqueduct of mid-brain above The 
floor or anterior (ventral) wall of the ventricle is thus 
diamond-shaped. The low^r eml has been compared 
in shape to a pen, and is hence termed the calamus 
scftpwrius. 
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The floor in the lower half is formed by the upper 
part of the posterior surface of the medulla, and in the 
up])er half by the pons. 

Structures on the Floor (Fig. 48, p. 211) 

The floor is divided into right and left halves by 
a median groove. Each half shows the following 
structures : 

In the lower pi*rt of the ventricle {medulla) : 

Fovea inferior : A triangular pit on each side of 
the median groove near the medullary striae, the 
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apex being directed upwards. From the base 
two grooves pass downwards, one towards the " 
calamus scrip V)rius, and the other towards the 
lateral boundary. Three areas are thus miirked 
olf in each lateral half of the medullary portion : 

T. Hypoglossal triangle : Next to groove — overlying 
nucleus of 12th nerve. 

2. Vagal triangle: Lateral to abot^e — overlying 
dorsal nucleus of Qih and 10th nerves. 

3. Vestibular area : Lateral to these — overlying 
nuclei of vestibular nerve. This raised area extends 
up into the upper half. 

Separating tipper part oj floor of I'cntricle fyom lower 
part ■ • 

4 Medullary stride: Fornieily believed auditory, 
tbes(' arc now e^uisidered extcM-nal arcuate fibres. 

In upper part of floor (pons) : 

Fovea superior : 4 triangular depression in a 
line with the inferior fovea, dividing off each 
lateral half vnto two areas — viz, : 

5. Facial colliculus : I’roduced by fil.^res of 7tb 
nerve winding ove: nucleus of 6th nerve (I'lg. 48).* 

6 Upper jiart of eighth nerve nucleus Higher up 
is grey-blue area called locus ca’} ulcus. 

Stju(tiiyc<^ hcncaiJi the FU)or of the Ventricle 

Trigeminal nuclei and tracts: Principal and motor 
nuclei in lateral part of upper half. 

Descending spinal (jirotopathic) tract under floor of 
lower half. 

Ascending mesencephalic (proprioceptive) under 
floor of upper half. 

Nucleus ambiguus lies in the medulla in the 
formatio reticularis deep to the floor of the ventriefe. 

It is the motor nucleus for swallowing (palate and 
stylopharyngeus) and vocalization (intrinsic muscles 
of larynx): fibres of the 9th, loth and nth nerves 
arise from it. 

Superior salivatory nucleus alongside facial nucleus 
(pons) ; inferior salivatory nucleus runs down to gth 
and loth nuclei (medulla). 
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, The nucleus of the tractus solitarius (taste 7th. 
9th. loth) also lies under the floor of the ventricle. 

The medial longitudinal bundle lies on either side 
of tire mid-line under the floor of the ventricle. It 
links up the nuclei of the 3rd, 4th, 6th and iith 
with the vestibular nuclei and tectum. 

Lateral recess : This is a lateral extension between 
the cerebellum and the medulla of the cavity of the 
ventricle at its widest part. 

The roof : In the lower half is fonned by pia mater, 
lined with ependyma. It has three a]:)crtiires, 
one on each side in the lateral recess, and the third 
at, the apex of the calamus scriptorius, the mediar 
aperture of 4th ventricle^ by wdiich the 4th ventricle 
communicates with the subarachnoid space. 

The inferior medullary vehun is a downward and 
forward extension of the white substance of the cere- 
bellum on the pial covering of the ventricle. Pro- 
jecting into the roof on each side of the middle line is 
the choroid plexus of the 4th ventricle. 

In the upper half, the roof is formed by the con- 
verging superior peduncles of the cerebellum and the 
intermediate superior medullary velum, continuous 
with the w’hite matter of the cerebellum (lingula). 

Thk Pons 

Position : Placed above the medulla, below the 
cerebral peduncles, and between the lateral halves of 
the cerebellum (Fig. 47). 

Dimensions : About i J inches long, and about 
2 inches transversely. 

Ventral surface is convex, grooved along the mid- 
line by decussating ponto-cerebellar fibres ; has trans- 
verse markings, and openings for the entrance of 
vLS'^ols. 

Dorsal surfate : Smaller than the anterior, and 
continuous with the posterior surface of the medulla; 
central part of it forms the upper part of the floor of 
the 4th ventricle (p. 214). 

Laterally : Transverse fibres pass outwards and 
backw'ards from it, forming the middle cerebellar 
peduncles. 
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Upper border : Longer than the inferior, with 
• notch in the median line corresponding to the groove 
on the anterior surface. 

Lower border : Slightly arched, overlappii^ the 
upper part of the medulla. 

Structure : Alternating layers of transverse and 
longitudinal fibres, with intermingled grey matter 
{nuclei pontis). The transverse fibres are partly 
intercerebellar, and partly fibres which have come 
from the cerebrum and relayed in the nuclei of the 
pons before going to the cerebellum of the opposite 
side; the longitudinal are the continuation of the fibres 
of the mcdiiila. » 


Th^ CEREUrLLUM 

The cerebellum is contained in tlie posterior fossa, 
being separated from the cev.cbrnm above by the 
tentorium cerebelli. It consists of two lateral 
hemispheres and a median vermis. 

The inferior surface of each hemisphere is boldly 
convex, and between them there is a fossa, the 
vnlleculd, at the bottom of which the inferior part of 
the vermis lies. The medulla is in contact with Ihe 
anterior part ot the vallecula, and the posterior 
part receives the falx cerebelli. The superior surface 
of each hemisphere is flat, and not clearly marked 
otf from the vermis. 

Lobes and Assures : The surface of the cerebellum 
is everywhere marked by shallow parallel sulci 
uhich demarcate the cerebellar folia. Certain of the 
furrows are deepened to form fissures, separating 
cerebellar lobules. The only significant subdivision 
of the cerebellum is into antero- superior and postero- 
inferior lobes', the fissure separating these is the 
fissura prima, which is a V-shaped fi.ssure crossing ^he 
upper surface. The flocculus is a small projection 
from vermis which lies near lateral foramen of 4th 
ventricle, in the ccrebello-pontine angle. 

Structure * 

Grey matter : This covers the whole surface of the 
cerebellum, constituting the cortex. In addition there 
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,are central nuclei embedded in the white matter; of 
these, the largest and most important is the bilateral 
dentate nnoleus. Cerebellar corte.v receives afferent 
fibred from spinal cord (proprioceptive from muscles, 
joints), vestibular nuclei (equilibrium) and from the 
cerebrum (extrapyramidal fibres from pre-motor 
cortex). It sends efferent fibres (axis cylinders of 
P\irkinje cell^ which relay in dentate nucleus and 
again in red nucleus) to control muscle tone. 

White matter : This forms a central stem which 
radiates out to the cortex, and also forms the 
cerebellar peduncles which connect the cerebellum to 
ott.er parts of the brain stem 

Cerebellar peduncles : The inferior connects the 
cerebellum to the medulla; the middle connects the 
cerebellum to the pons; the superior connects the 
cerebellum to the mid-brain. 

Principal constituent fibres of cerebellar peduncles: 

Superior peduncle: 

I. Afferent: Antero-lateral or indirect spino- 
cerebellar tract. 

•i. Efferent: From dentate nucleus to red nucleus 
of opposite side, and a few to thalamus. 

Note. — T he riibro-'^pin.il fibres immediately decussate, so 
that ultimately rerebeliar impulses arc cuuveyetl to the same 
side of the body. 

Middle peduncle: 

1. Fibres from grey matter of pons of opposite side 
(relay of extrapyramidal fibres from cerebral cortex). 

2. Commissural fibres between cerebellar hemi- 
spheres. 

Inferior peduncle: 

"i. Afferent: Posterior (direct) spino-cerebcllar 
tract. 

2. Afferent: Vestibulo-cerebellar fibres (impulses 
from labyrinth). 

3. Afferent: External arcuate fibres from gracile 
and ciineate nuclei (proprioceptive). 

4. Afferent: Olivo-cerebellar fibres. 

5. Efferent: Cercbcllo-vestibular fibres. 
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THE MID-bRAIN (See Figs. 47, 48) 

* This comprises the two cerebral peduncles (which 
connect the pons^to the cerebrum) and the tectum 
placed on the dorsal aspect of these. 

The cerebral peduncles (or crura cerebri) extend 
from the upper border of the pons and diverge into 
the cerebral hemispheres. Between them is the 
interpeduncular space, containing froifi behind fdV- 
wards the posterior perforated substance, the mam- 
millary bodies, hypophysis, infundibulum, and the 
tuber cincreum. Near the angle of divergence the 
roots of the oculo-motor nerve issue from a groove 
(oculo'motor sulcus) on the medial side of each {pe- 
duncle. This groove indicates the separation of the 



Fic. =50. — Diaghammatic Section through Mid-Brain \t 
Level of Superior Colliculi and Third Nerve Nuclei. 

ventral part (crus) from the dorsal portion [tegmentum) 
of the peduncle. 

There is a layer of grey matter placed between the 
basis pedunculi and the tegmentum, known as the 
substantia nigra. 

The cnis consists of descending' white fibres, of 
which the middle third are continuous below with the 
pyramid of the medulla. Medial and lateral parts 
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,iContain cortico-pontino fibres. All these fibres have 
passed through the internal capsule. 

The tegmentum consists of whi^e ascending fibres 
and ftiterspersed grey matter. Esj^eciaily important 
ascending tracts are the medial and lateral lemnisci 
and the decussating superior cerebellar peduncles (see 
Fig. 50). 

t Running through the length of the mid-brain is 
the aquedact ol mid-brain, which connects the 31 d 
ventricle with the 4th. It is surrounded by grev 
matter, in which ;ire the nuclei of the i^rd and ^th 
cranial nerves. Lateral to the aqueduct is also found 
the* mesencephalic nucleus of the ^th nerve 111 which 
the ascending fibres of this nerve (^nd. 

Third nerve nucleus lies in grey matter ventral to 
aqueduct, at level of superior colliculi. Cranial end 
of this nucleus contains parasympathetic cell bodies 
for ciliary muscle and sphincter pupillre (p. 314). 
Fourth nerve nucleus lies, .’■entral to aqueduct, at 
level of inferior colliculi. 

Level with superior colliculus tegmentum contains 
red nucleus, perforated by emerging 3rd nerve. 
Scattered masses of grey matter in tegmentum con- 
stitute the reticular nuclei, continuous with similar 
formation in pons, inccliilla and cord (p. 207). 

The tectum consists of the two pairs of colliculi 
(quadrigeminal bodies) situated on the dorsum of the 
mid-brain, and divided oft from one another by a cruci- 
form groove. They are reflex centres. The superior 
pair receive fibres from the optic tract, and are a relay 
station for impulses from the optic nerves to the 
other cranial and spinal nerves. The inferior 
colliculus receives fibres of the auditory (lateral) 
lemniscus and relays bj the other cranial and spinal 
nerves. 


The Diencephalon 

The third ventricle is the narrow median space 
between the thalami, extending from the opening of 
the aqueduct of *the mid-brain under the posterior 
commissure to the interventricular foramen. It is 
much deeper in front than behind. 
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The third ventricle communicates above by the* 
interventricular foramen with each lateral ventricle 
and behind with tlfb 4th ventricle by the a(tueduct of 
the mid-brain. ^ 


Boundaries ■ 


Roof 

Foruix. 

Tela chorioulea with choroid 
plexus of 5rd ventriiic. 


Po^tgriufly. 
Pineal body. 

Posterior coiiunissure. 
A<iueduct of mid-brain. 


Floor. 

Lamina tcnninahs. 
Optic commissure. 
Tuber riiiereuin. 
Infundibiiluiii 
Maiiiillary lx>dics. 
Posterior perforated 
substance. 

Tepiiienta of cerebral 
peduncles 


Latt‘raJly. 
Thalamus 
f'cduiicles of pin^ 
boiJy. 

Hypothalamus. 

Anteriorly. 
Pillars of loniix. 
InterveiitncuU 
foramen. ^ 
Anterior comiiiis- 
siire. 


Commissures : The anterior commissure is described 


on p. 223. 

The posterior commissure is a commissural laver of 
white fibres connecting,, the two superior colliculi 
posteriorly. It ftirms the posterior boundary of the 
3rd ventricle, being ])laced just above the upper 
opening of tlie aqueduct of the mid-brain, and beneath 
tlie pineal body. » 

The conn exits inter thalamicus : A delicate band of 
grey matter passing betw'een the thalami, near middle 
of ventricle. A secondary adhesion, not commissural. 

The thalami : I wo oblong masses of grey matter, 
covered with a thin la^^er of white fibres, the stratum 
zonule, and jirojecting above into the lateral ventricles. 
Kach has upper and lower, and medial and lateral 
surfaces, and anterior and posterior extremities. 

Upper surface : The lateral part of this projects 
into the body of the lateral ventricle- the medial 
part is covered by the fornix and the tela chorioidea. 
It IS separated from the medial surface, which 
bounds the 3rd ventricle, by the stalk of the pineal 
body, and is separated laterally from the caudate 
nucleus by the stria semicircularis ; between the 
stalk of the pineal and the pulvinar is a triangular 
depressed surface, the trigonum habe^ulcs. 

Posterior extremity is formed chiefly by the pulvinar. 
Below and lateral to this is the eminence of the lateral 
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ti^emculate body] and just below this is the medial 
geniculate body, the brachium from the superior 
colliculus passing between them. 

UMer surface : Placed on the tegmentum of the 
cerebral })eduncle and leceives the ascending fibres 
therein. 

Lateral surface : Fibres of the internal capsule pass 
drjwn between, this surface and the lentiform nucleus. 

Medial surface : Forms lateral wall of 3rd ventricle, 
and is covered by ependyma. 

Anterior extremity (anterior tubercle): Posterior 
boundary of interventricular foramen. 

'The pineal body is a cone-shaped body placed at the 
back of the 3rd ventricle, and ovejlying the superior 
quadrigeminal bodies. 

Note. — T he pineal is often calcified after middle age and then 
forms a useful landmark in cranial radiograms. 

The posterior perforated substance is a depression 
containing grey matter placed in the floor of the third 
ventricle, in the angle of divergence of the peduncles. 
It is bounded by the mamillary bodies m front, and 
by the pons behind. It is perforated for bloodvessels 
to‘the thalami. 

The mamillary bodies are two small whitish bodies 
placed in front of the posterior perforated substance 
and behind the tuber cinereum. They form a cell 
station in the path of fibres of the fornix parsing 
from the hippocampus to the anterior nucleus of the 
thalamus. 

The tuber cinereum is an eminence of grey matter, 
situated in front of the mamillary bodies and 
extending forwards to the optic tract. From its 
centre a tubular conical process of grey matter, the 
infundibulum, passes downwards and forwards to the 
posterior lobe of the hypophysis. 

The li3rpophysis cerebn (pituitary body) is a reddish- 
grey vascular mass lying in the sella turcica. It 
consists of two lobes, the anterior being the larger. 

The optic chiasma is the union of the two optic 
tracts, and is placed in the middle line just in front of 
the tuber cinereum. From the anterior part the two 
optic nerves proceed. 
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Decussation of the optic nerves : Optic nerve fibres » 
€rom the medial half of each retina decussate in the 
chiasma; tliose frofh the lateral half remain uncrossed. 
Each side of the brain thus receives impulses froih the 
lateral half of the eye of its own side and the medial 
half of the opposite eye — i.e. impulses from the field 
of vision of the opposite side. 

The lamina terminalis is a layer o^, grey matter 
lying above the optic chiasma, and passing from the 
extremity of the corpus callosum backwards to the 
tuber cinereum ; laterally it is connected with the grey 
matter of the anterior perforated substance, which lies 
under the anterior end of the corpus callosum and is 
pierced bv vessels, and with the paraterminal gvrus 

The anterior commissure is a bundle of white fibres 
lying in the anterior part of the 3rd ventricle, in front 
of tlie anterior columns of the Tornix. The fibres go 
through the caudate nucleus, and, passing under the 
lent 1 form micleiis, ultimately enter the olfactory 
cortex at the insula. 

'riijc C3:Ri:iiKAL IIicmisi>ii]:r j.s 

The cerebral hemispheres form as a whole an oval 
mass, separated into two ecjual portions by the great 
longitudinal fissure. Each hemisphere presents three 
surfaces : 

1. Supero-lateral : Convex, occupying the vault of 
the cranium. It has a deep cleft, the lateral cerebral 
sulcus, between the portions occupying the anteri^ir 
and middle fossae. 

2 . Medial : Flat; forming one side (if the longitudinal 
fissure. 

3. Inferior : Irregular, corresponding in shape to 
the anterior and middle fossae, and to the upper 
surface of the tentorium. 

The surface of each hemisphere consists of grey 
matter, and is divided into convolutions or gyn by 
intervening sulci. 

The longitudinal fissure separates' incompletely the 
two hemispheres, dividing them comjiletely in front 
and behincl; but at the base near the middle they are 
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^united by the corpus callosum.’ The falx cerebii 
occupies the fissure. 

The transverse fissure of the cerehnim is an infolding 
of the cortex of the brain, which is seen when the tela 
choroidea and choroid plexuses of the lateral ventricles 
are removed. It extends from the tip of the inferior 
horn of the lateral ventricle on one side, over the 
thalaini and Jird ventricle to the tip of the inferior 
horn on the other side. 

I'he choroid fissure is C-shaped, extending from tip 
of inferior horn around the thalamus to the inter- 
ventricular foramen. It accommodates choroid plexus 
of lateral ventricle. The two choroid fissures together 
constitute the transverse fissure of the cerebrum. 


The Interlobar Sulci 

1. The lateral cerebral sulcus commences below 
at the lateral side of the anterior perforated sub- 
stance, passes upwards and outwards between the 
frontal and temporal lobes, and divides into three 
branches: anterior, ascending, both [lassing into the 
frontal lobe, and posterior or horizontal, passing up- 
w'ards and backwards to about the middle of the 
supero-lateral surface of the hemisphere, separating 
parietal and temporal lobes. On separating the gyri 
bounding this sulcus the insula is exposed. 

2. The central sulcus commences at the longitudinal 
fissure near the vertex, passes downwards and for- 
wards nearly as far as the division of the lateral 
cerebral sulcus. It separates the parietal and frontal 
lobes. 

3. The parieto-occipital sulcus occupies two sur- 
faces of the brain, a medial or perpendicular fissure, 
seen on the medial surface of the hemisphere, and a 
lateral, extending on the lateral surface, between the 
parietal and occipital lobes, for about an inch. 

4 The calcarine sulcus (see p. 228). 

5. The sulcus cinguli commences in front near the 
anterior perforated substance, and takes a course on 
the medial surface of the hemisphere about midwav 
between the corpus callosum and the edge of the 
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hemisphere, ending a' little behind the upper end of 
thf central sulcus. 

6. The collateral siicus lies along the lower border 
of the hippocampal gyrus; it projects inwards ahd 
forms the collateral eminence in the inferior horn of 
thQ lateral ventricle. 

7. Circular sulcus, round the insula (see p. 229). 

The Lobes ^ 

The hemispheres are by the above sulci arbitrarily 
divided into six lober, viz. ; 

1. Frontal : Limited below by the lateral cerebral 
sulcus, behind by the central sulcus, medially by 
sulcus cinguli. 

2. Parietal : Limited in front by the central sulcus, 
and behind by the parieto-occipital sulcus; below by- 
lateral sulcus continued backwards, and medially by 
sulcus cinguli. 

3. Occipital : Bounded in front by the parieto- 
occipital sulcus; forms the posterior part of the 
hemisphere. 

4. Temporal : Occupies middle fossa at the base 
of the skull, being placed behind the lateral sulcus,'' 
and below the [)anetal and occipital lobes, medially 
separated from hippocampal gyrus by collateral sulcus 

5. Insula : Contained in the lateral cerebral 
sulcus; triangular in shape. 

6 . Rhine ncephalon ■ Consists of the olfactory bulb 
and tract, the hippocampal formation and the fornix, 
bounded above and in front by the sulcus cinguli, and 
b(‘low by calcarine and collateral sulci. 

Note . — The student is warned against attempting 
to memorize the names of all except the most important 
gvri and sulci: the Jollowing accounts are for reference 
only, 

I. The frontal lobe : 

Convolutions and sulci : 

On inferior surface : 

The orbital sulcus (H-shapeti) divides this 
surface into medial, lateral, anterior, and 
posterior orbital convolutions. On the medial 

I . • 



226 ^ ^CENTRAL NERVOUS SYSTEM 

convolution is the olfactory sulcus, which 
contains the olfactory hxilh. Medial to this is the 
gyrus rectus. 

On super o-lateral sxitface : 

1 he precentral gyrus is bounded behind bv 
the central sulcus, round the lower end of which 
it joins the postcentral gyrus; in front by the 
j)recl:ntral sulcus. 

The longitudinal frontal gyrt are three in 
number, superior, middle, and inferior’, tliey 
occupy the rest of the supcrodateral surface 
and are separated from eacli other by two 
sulci, and from the precentral gyrus by the 
precentral sulcus. 

The inferior frontal gyrus is cut up by 
branches of lateral sulcus into pars orlntulis, 
pars triangularis, and pars basilarts, continuous 
behind with the postcentral gyrus. 

On medial surface : 

The medial frontal gyrus extends along the 
edge of the longitudinal fissure. It commences 
at the anterior perforated substance, and is 
limited below' by the sulcus cinguli, and behind 
by a short vertical sulcus which separates it 
from the paracentral lobule, boundcil behind 
by the upturned end of the sulcus ctnguli 
Below this the gyrus cinguli extends down to 
the callosal sulcus, forming the lower j^art of the 
medial surface of the frontal and parietal lobes 

2. The parietal lobe : 

Gyrt and sulci : 

On super o-lateral surface : 

The intraparietal sulcus commences near 
posterior limb of lateral sulcus, passes upwards 
parallel to the lower half of the central sulcus 
as inferior postcentral sulcus, and then turns 
backwards to end near parieto-occipital sulcus. 

The uuperior postcentral sulcus continues the 
line of the vertical part of the intraparietal 
sulcus. 
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The postcentral gyrus is bounded in front 
by the central sulcus, behind by the post- 
central sulcus.*#below by the lateral sulcus, and 
above it joins the superior parietal lobule. ^ 

The superior parietal lobule is bounded by 
the postcentral sulcus in front, behind by the 
parieto-occipital sulcus, round which it is con- 
nected to the superior occipital g^rus by the • 
arcus parieto-occipitalis. 

Inferior parietal lobule subdivides into- 

The anterior part, bounded in front and above 
by the intraparietal sulcus, round the lower 
end of which it joins the ]^ostccntral gyrus 
behind by the posterior limb of the lateral 
sulcus, round udiich it joins the superior tem- 
poral gyrus 

The middle part occui)KS the centre of the 
supero-lateral surface of the parietal lobe. 
Above is the superior, parietal lobule, below the 
temporal lobe, m front the anterior part, and 
behind the occipital lobe; it arches over the 
u})tiirned end of the superior temporal sulcus, 
and is continuous with the middle temporal* 
gyrus. 

The posterior part curves over the upturned 
middle temporal sulcus, and is continued into 
the inferior tempoial gyms. 

On medial surface : 

The precuneus lies anterior to the cuneus; 
it IS bounded behind by the parieto-occipital 
sulcus, and in front by the ascending terminal 
limb of the sulcus cinguli. 

The inferior surface of parietal lobe bounds lateral 
sulcus above, and with part of frontal lobe forms • 
fronto-parietal operculum. 

3. The occipital lobe : 

On supero-lateral surface three gyri, superior, middle, 
and inferior ; two sulci — transverse and Ij^teral occipital 
sulci. 

The superior occipital gyrus is connected anteriorly 
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< to the superior parietal lobule by the arcus parieto- 
occipitalis. 

The middle occipital gyrus is continuous above with 
th^ middle part of inferior parietal lobule, and in front 
with the middle temporal gyrus. 

The inferior occipital gyrus is connected in front 
with the inferior temporal gyrus. 

• On mediaf surface : 

The cuneus is the area between the parieto-occipital 
and the calcarine sulci. 

The calcarine sulcus commences at the posterior 
part of the medial surface of the occijutal lobe by a 
forked extremity; is joined about half-way by the 
paneto-occipital sulcus, and ends near the posterior 
extremity of the corpus callosum. Below this is the 
lingual gyrus continuous in front with the hippo- 
campal gyrus. 

On under surface : 

The medial and lateral occipito-temporal gvrt 
extend from the apex of the temporal lobe to the 
posterior part of the hemisphere, forming the under 
surface of both temporal and occipital lobes. Above 
‘the medial gyrus is separated bv the collateral sulcus 
from the lower part of the lingual gyrus which 
completes this surface. 

4. The temporal lobe : 

The superior surface lies in contact with ihe insula 
forming the temjioral operculum; on it are seen the 
transverse temporal gyri. 

On supero-latcral surface : 

The superior temporal sulcus runs parallel to pos- 
terior limb of the lateral sulcus. 

, The middle temporal sulcus lies parallel to the 
superior. 

The superior temporal g\rus is bounded above by 
posterior limb of lateral cerebral sulcus, and is 
continuous behind with anterior part of the inferior 
parietal lobule. 

The middle* temporal gyrus above joins the middle 
part of the inferior parietal lobule, and behind merges 
into the middle occipital gyrus. 
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The inferior temporal gyrus joins the inferior 
occipital gyrus behind. 

On under surface :* 

The oc dpi to- temporal gyri are described under"* the 
occipital lobe (see p. 228) 

5. The insula is a submerged triangular area of 
cortex only exposed by separating the gyri bounding^ 
the lateral sulcus. These gyri form thfe opercula — * 
viz., orbital (pars orbitalis), frontal (pars triangularis), 
fronto-parietal (pars basilaris of frontal lobe, and 
inferior surface of parietal lobe), temporal formed by 
upper surface of temporal lobe. The island is limited 
ant«'riorly, superiorly, and postero-inferiorly frcm the 
o\crlying gyri by ihe circular sulcus, but antero- 
inferiorly at the limen insulce its gyri are in continuity 
with the anterior perforated substance. The sulcus 
centralis running upwards and backwards from the 
limen separates the precentral from the postcentral 
lobe; the former is subdivided into three gyri breves 
and the latter into two gyri longi. 

6. The rhinencephalon : This includes those parts 
of the brain concerned in reception and conductioil 
of olfactory sensations. The constituent parts are: 
(r) The olfactory lobe. (2) The hippocampal forma- 
tion; this com])rises the longitudinal stri:e of the 
cor])us callosum, the dentate gyrus and the Inppo- 
canipus. (3) The fornix (see p. 233). 

The oljactory Lobe begins at the anterior perforated 
substance as the olfactory tract, and ends anteriorly in 
an enlargement, the olfactory bulb. It lies in the 
olfactory sulcus on the orbital surface of the frontal 
lobe. Posteriorly the tract bifurcates, the lateral root 
passing across commencement of lateral sulcus to the^ 
uncus of the hippocampal gyrus, and the medial one to 
the longitudinal fissure to join the medial and lateral 
longitudinal striae. 

The indusium giiseum, a thin sheet of grey 
matter lying on upper surface of corpus callosum; 
continuous round bottom of callosil sulcus with 
gyrus cinguli. It commences near the anterior 
perforated substance, as a continuation of the 
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medial root of the olfactory tract, follows the curves 
of the corpus callosum, near the posterior end ,of 
which it becomes continuous*^ with the dentate 
gyi'us. 

The dentate gyrus lies in the dentate fissure. It is 
formed by the superficial grey matter of the hemi- 
sphere, which here ends in a fringed margin^ 

• The hip'^ocampal gyrus commences below the 
splenium of the corpus callosum ; here the end of the 
calcarine sulcus cuts into it, leaving a narrow isthmus 
connecting it with the supracallosal gyms. It runs 
forwards above the collateral fissure, which separates 
VC from the inferior surface of the temporal lobe and 
ends as the uncus. 

The hippocampal sulcus lies along the upper border 
of the hippocampal gyms, and projects into the in- 
ferior horn of the lateral ventricle, forming the 
hippocampus. 

«? 

The Interior of uie CEREiiRuiu 

The corpus callosum lies at the bottom of the longi- 
'cuclmal fissure. It is the great transverse commissure 
of the hemispheres, and consists principally of trans- 
verse fibres. 

Length : About 4 inches, extending to within ij 
inches of the anterior, and 2^ inches of the posterior 
extremities of the hemispheres. 

Shape : Broader behind than in front, thicker at 
each end than at the middle, and thickest behind. It 
terminates posteriorly in a free, thickened border, the 
splenium) in front it curves down towards the base of 
the brain, the bend being known as the genu, and the 
^reflected part as the rostrum. 

On either side the fibres of the corpus callosum 
radiate into the hemisphere (radiation of the corpus 
callosum). Those passing forwards into the frontal 
lobe are called the forceps minor, those from the 
splenium into the occipital lobe form the forceps 
major, and intermediate fibres are known as the 
tapetum. 

Its upper surfarc is c(jnvex and covered by the 
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mdusiiim griscuni, ofi which can be defined delicate 
ri^iges, the stria’ long! tudi nates mediates, and on either 
side the sina: longitiwimalcs latevaJes. 

Relations . Upper surface forms floor of lo/igi- 
tudinal fissure; under surface connected behind with 
the fornix, and in front of this with the septum 
lucidum. The extremity of the rostrum is connected 
centrally with the lamina terminalis, and laterally* 
with two white bands, the peduncles of the corpus 
callosum (subcallosal gyrus) , which pass backwards and 
laterally over the anterior perforated substance 
towards the lateral sulcus to the anterior extremity 
of the temporal lobe. Traced upwards, these fibre,s 
are continuous with the striaj longitudinales. The 
corpus callosum roofs in the bodies and anterior horns 
of the lateral ventricles. 

The lateral ventricles are tw:> in number, one in 
each hemisphere. They communicate below and in 
front with the third ventrxle by the interventricular 
forauKui. l^!Lach ventricle consists of a central part 
(body), and throe horns — anterior, posterior, and 
inferior. (Idgs. 51, 52). 

Relations of the bodv : 

Roof : Tapetum of corpus callosum. 

Medial wall : Sc[)tum lucidum and the fornix. 

Floor : From before backwards : 

1. Caudate nucleus of corpus striatum. 

2. Stria semicircularis. 

3. Part of thalamus in front of choroid plexus. 

4. Choroid plexus of lateral ventricle. 

5. Fimbriated edge of the fornix. 

The anterior horn is the anterior end of tlie ventricle, 
which curves laterallv, forwards, and downwards 
over the eaudale nucleus. Lies anterior to inter- 
ventricular foramen. Contains no choroid plexus. 

Relations : 

■inttrutr. Superior. Inferior and Later m. Medial. 

Gcuu of corpus Corpus callobum Caudate nucleus. Septum luci 

callosum. (tapetum). dum. 

The posterior horyi projects backwards and medially 
into the occipital lobe. Usually asymmetrical, often 
absent. Contains no choroid plexus. 
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At Junction nf 
Medial. Posterior and l¥%~ 

* Jerior Horns. 

Calcar avis, Collateral eminence 
formed by the formed bv the in- 

c.ilcanne snl- w ird projection of 

cua projecting the collateral sul- 

inwards. cua. 


' The inferior horn passes at first backwards and 
outwards round the posterior part of the thalamus, 
then downwards and fon^-^ards in temporal lobe. 


Relations : 

Superv^r. 

Injerior. 

Medial 

Lateral 

r’lbres of corpus 

Hip{x>campus. 

Pia mater. 

White substance 

callosum (tape 

Fiiubna. 

Epoiidyuia. 

of the hemi- 

turn). 

Choroid plexus. 

sphere. 

Amygdaloid nu- 
cleus. 

Tail of caudate 
nucli'ijs. 

Fmiiientia colJa- 
teralis 




Relations : 


Superior 
and luiteral. 

F'lbrks c*f coi^nis 
callosum (ta- 
petum) 

Optic radiation. 


I nferior. 

While substance 
of occipital 
lobe. 



Fig. 51. — The Ventricles of the Brain Viewed from hie 
Right. 

The hippocampus : A large projection of grey 
matter in the iwhole length of the floor of the in- 
ferior horn of the lateral ventricle. It corresponds 
with the hippocampal sulcus. The anterior ex- 
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tremity becomes eAlarged and indentated, forming 1 
l^he pes hippocampi. Its ventricular surface is 
covered by a film of white matter, the alveus, which 
continues along the medial border of the hiJ)po- 
campus as the fimbria, a narrow white band prolonged 
into the posterior pillar of the fornix. 

The fomiz consists of two white longitudinal strata 
beneath the corpus callosum, separated in front and 
behind, forming the columns, but joined In the middle, 
forming the body. 

The body is triangular in shape, the base being 
placed posteriorly, and here connected with the 
corpus callosum. In front of this it is connected 
with the se])tum lucidum along its upper surface. The 
lateral margins are free, lying above the choroid 
plexus of the lateral ventricles. The under surface 
lies upon the tela chorioidea of ^rd ventricle. 



Fig. 5j. — Tin. Vgmkic i.ls of ihe liRAix viewed in • 
Frost. 

The anterior columns pass downwards, forming the 
anterior boundary of the interventricular foramen, 
then through the grey matter on the lateral side of the 
3rd ventricle; on reaching the base o 4 the brain they 
make a half figure-of-eight turn, forming the white 
envelope of the mammillary bodies; they then relay 
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and pass into the anterior nucleas of the thalamus. 
The pillars receive near the interventricular foramen 
the fibres of the peduncles of the pineal body, and 
those of the stria semicircularis. 

The posterior columns : The fimbria of each side 
is prolonged upwards along medial ependymal wall 
of inferior horn. Curving around pulvinar it be- 
comes posterior pillar of fornix, attached to splenium 
of corpus cal'iosum and converging with its fellow to 
the mid-line and body of fornix. Most fibres proceed 
through body to anterior pillar of fornix, but a few 
cross nud-linc. the hippocampal coinuussiirc, to nvich 
opposite niainillary body. 

The interventricular foramen is the interval between 
the anterior columns of the fornix and the th.'ilami. 
rt IS the communication between third and lateral 
ventricles. 

The septum lucidum is a double vertical partition 
between the lateral ventricles, attached to the fornix 
and rostrum below, and to the under surface of the 
body of the corpus callosum above, between the 
layers is the cavity of septum lucidum, a closed 
ilarrow space, having no connection with the other 
ventricles, and not lined by ependyma. 

The tela chorioidea of the 3rd ventricle is a tri- 
angular double fold of jna mater prolonged through 
the transverse (choroid) fissiin' and lying over the 3rd 
ventricle and up]XT surfaces of the thalami. Its ajiex 
reaches the inter\ entricular foramen, and the fornix 
lies upon its uj)per surface. B('tween its layeis are 
tJie — 

I. Choroid plexuses: 

Of the lateral ventricles : Fringed vascular proce.sses 
extentling from the interventricular foramen to com- 
mencement of inferior horn, and attached along the 
lateral margins of the tela chorioidea of tliKS ventricle; 
thence e.ach passes into the inferior horn, resting on 
the fimbria and hippocampus, forming the choroid 
plexus of the inferior horn. Supplied by anterior 
choroidal arters; from internal carotid, reinforced by 
posterior choroidal branches from posterior cerebral 
(vertebral system of arteries). 
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Of the ^rd ventricle : From the under surface of the* 
^ela chorioidea there depend two vascular fringes, 
diverging behind, and forming the choroid plexuses of 
3rd ventricle. • 

2. Internal cerebral veins : Two veins formed by 
junction of the thalamo-striate vein, veins of septum 
luciduin and choroid vein of each side; running back- 
wards between the layers of the tela chpnoidea, they 
unite posteriorly into one trunk, the great cerebral 
vein, which opens into the straight sinus. 

The ITvsae ('.anglta 

• 

Subcortical masses of grey matter in the hemi- 
spheres form the corpora striata» so called from their 
appearance on section, which displays alternate white 
and grey bands; they are two in number, one in each 
heniisph(‘rc. ICach consists v)f an ovoid mass of 
grey matter lying lateral to and in front of the 
thalamus. The largest jiart {lenttform nucleus) lies 
in the wlnte matter of the hemisphere outside the 
lateral ventricle, and a smaller part (caudate nucleus) 
appears in the lloor (T that space. • 

The caudate nucleus is comma-shaped, with the 
larger end placed anteriorly, occupying the floor and 
lateral wall of the anterior horn; the narrow posterior 
part lying along the lloor and lateral wall of the lateral 
ventricle makes a C-shaped curve into the roof of the 
infciior horn, where it is joined by the stria semi- 
circulaiis to join the amygdaloid nucleus in the roof of 
the tip of the inferior horn. 

The lentijotm nucleus lies lateral to and at a lower 
level than the caudate nucleus, from which it is 
separated by a layer of white fibres, the internal 
capsule. It consists of a small medial part that is 
pale, the globus pallidiis, and a larger lateral part 
called the putamen. Lateral to the nucleus is another 
stratum of white fibres, the external capsule, and 
beyond this a thin lamina of grey matter called the 
claustrum, the lateral surface of which lies next to 
the white substance of the insula. 

The thalami (see p. 221 ) 
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The stria semicircularis is a narrow band of white 
fibres attached to the anterior column of the fomi,x 
in front, whence it passes backwards in the floor of 
the '‘lateral ventricle, between the caudate nucleus 
and the thalamus; it then passes into the roof of the 
inferior horn, at the end of which it enters a mass of 
^rey matter, the amygdaloid nucleus, continuous with 
the superficial rnattcr at the anterior perforated 
sii Instance. 


Synopsis op titi: VVhtti-: I'liiRr.s or 
THE Cerep.rum 

The white medullated fibres of the cerebrum may 
be divided according to their course and connections 
into: 

1. Commissural fibres. 

2. Association fibres. 

3. Projection fibres. 

Commissaral fibres connect corresponding areas in 
t|ie two cerebral hemispheres, and constitute: 

(a) Corpus callosum. 

(b) Anterior commissure. 

{c) Hippocampal commissure (p. 234). 

(d) Pos tenor commissure. 

Association fibres connect gyri adjacent or more 
widely separated as tlie case may be, and are divided 
into short and long. They are all homolateral; 
e.xamples of the long association fibres are the 
cingulum, the uncinate bundle, the superior and 
inferior longitudinal bundles. 

Projection fibres connect the cerebral cortex with 
tJie lower parts of the brain and the spinal medulla. 
The projection fibres of the more primitive parts of 
the brain (arcluepalliuin) form two tracts, the fornix 
and the stria semicircularis. The projection fibres of 
the cortex converge on the corpus striatum and form 
the corona radiata, which is continuous with the 
internal capsule. 
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The anterior'iimb of the internal capsule contains : 

1. Fronto-pontine fibres. 

2. Thalamo-cortical fibres. 

The genu and posterior limb contain • 

1 . Tlie motor pathway (cortico-spinal fibres). 

2. Thalamo-cortical fibres (ordinary sensory 

pathway). 

3. Teinporo-pontine fibres. 

4. Fibres of the auditory radiation. 

5. Fibres of the optic radiation. 

6. Cortico-thalamic fibres. 

T H 1£ M 1: M H R A X E S ( ) F L' H H B R A I X , O K M K X I X O E S 

The DURA MATER, the most exteriifT.!, is a dense 
fibrous membrane, which is closely attached to the 
bones of the skull, forming tlieir internal periosteum. 
The inner surface is smooth, and covered with meso- 
thelium. It is continuous with the dura mater of the 
spinal cord through the foramen magnum. The 
fibrous part of the dura mater is divided into tu^o 
layers; an outer, fonniiig the periosteum, and an 
inner, Ivmg outside the mesothelium, forming certain 
processes, and which, by its separation in certain 
situations, forms the stnust^s (for sinuses of dura 
mater, see p. 180). On the u[)per surface, near, and 
projecting into the superior sagittal sinus, are the 
aruchvoul gvanuhitiuns, which are enlarged villi of 
the arachnoid projecting through the layers of dura 
mater. 

Processes of the dura mater : 

The falx cerebri : Placed vertically between the two 
hemispheres of the cerebrum, attached m front to 
the crista galli, behind to the upper surface of ^he 
tentorium, and between these, above to middle line of 
internal surface of skull, while the lower border is 
concave and free. Between its layers are the 
superior and inferior sagittal and the straight sinuses. 

The tentorium cerebelli is a crescentic fold of dura 
mater placed between the cerebrum and the cere- 
bellum. It has an outer convex border, by which it 
is attached in front to the posterior clinoid processes, 
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Guperior edge of the petrous bone* and behind to the 
margins of the groove for the transverse sinus. The 
inner concave border is free posteriorly, and forms 
the of)ening through which the cerebral peduncles and 
the posterior cerebral arteries pass from the posterior 
into the middle cranial fossa; in front this border 
passes over the attached border, and is attached 
to the anteriqr clinoid processes. The ten ton 11 in is 
suspended from falx cerebri; it is highest in trout, 
and from this point descends on all sides. Between 
its layers are the transverse, superior petrosal, and 
straight sinuses. 

'i'he falx Cerebelli reaches vertically from the ten- 
torium to the foramen magnum, separating the two 
hemispheres of the cerebellum. It is attached pos- 
teriorly to the internal occipital crest, where it encloses 
the occipibil sinus, and below to each side of the 
foramen magnum. 

The riA mater consists of u fibrous membrane su])- 
porting blood vessels, and closely invests the brain, 
dipping into the sulci. At the transverse fissure it is 
prolonged into the lateral ventricles and over the 3rd 
ventricle, pushing the ependymal lining of those 
cavities in front of it, and forming the tela cliorioidea 
carrying the choroid plexuses of the lateral and 30! 
ventricles. It is prolonged over the roof of the 4th 
ventricle, sending inwards two vascular fringes, the 
choroid plexuses of that cavity. 

The ARACHNOID MATER is a thin membrane lying 
outside the pia mater, but is not so closely ajiplied to 
the brain, as it lies surface to surface in contact with 
dura. Between tlic pia mater and the arachnoid 
IS the subarachnoid space, containing the cerebro- 
spinal fluid. The space between the dura mater and 
arachnoid is known as the subdural space, a potential 
space only, containing a film of tissue fluid (lymph), 
which does not communicate with the cerebro- 
spinal fluid. 

The sabarachnoid space is larger in some places 
than in others. 'The arachnoid stretches across be- 
tween the two temporal lobes at the base of tlio 
brain, forming the interpeduncidar cistern, which lies 
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• 

anterior to tMe pons and reaches as far forward as 
'the optic nerves. Beneath the cerebellum it forms 
in a like manner the cerebello-medullary cisteriY^, by 
stretching between the under surface of the cerebellum 
and the posterior surface of the medulla; this cistern 
can be tapped by passing a needle through posterior 
atlanto-occipital membrane and spinal dura mater. 

At the bottom of the longitudinal Assure the siA- 
arachnoid s])ace is also large 

The siibaraclinoul sjiace communicates with the 
cerebral ventricles by the median aperture of 4ih 
ventricle, an opening into the 4th ventricle in the 
ex]:)ansion of jua mater across the roof. There •are 
two other lateral apertures m the pia mater, placed on 
each side of the u])jjer roots of the glosso- pharyngeal 
nerve, under the flocculus. 

S L' M M A 1>’ V 01 - 111 1C \" JC N T K I C U I . A K vS Y S T ll AT 

(Fiok 51, 52) 

Each cerebral hemisphere has a lateral ventricle 
with choroid plexus. 'I ho 3rd ventricle of the mid- 
bram receives iliiid through the interventncijar 
foramina fioin the lateral ventricles; the 3rd also 
has its own choroid plexus, 'i'he 3rd ventricle, 
fUiiiediict, .fth ventricle anti central canal of the 
spinal cord are m continuity; the 4th veiiti icle 
has its own choroid plexus. Cerebro-spinal fluid can 
leave tins system only by the foramina in the roof of 
the 4th ventricle; it passes thus into the subarachnoid 
space, from which it is eventually absorbed into the 
venous system via arachnoid villi and granulations. 
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The Nerves 


TUK CKAXJAL NJCKVl-S 

Olfactory — Course: The olfactory tract passes 
forwards in the olfactory sulcus on the under surface 
of the frontal lobe, resting on cribriform plate and 
expanding anteriorly into olfactory bulb. There is 
an enlargement at the posterior part of the upper 
surface called the olfactory tubercle. 

Distribution : Nerve filagients (non-medullated) 
arise from nerve-cells in the nasal mucosa (p. 3531, 
and pass upwards through foramina in the cribriform 
plate of the ethmoid to reach the olfactory bulb; they 
are divided into three sets to supply mucous membrane 
of the olfactory area of the nose. This comprises 
superior nasal concha (lateral branches), corresponding 
part of septum (medial branches), and roof (inter- 
mediate branches). 

Special function : Nerve of smell. 

Optic — Origin : From ganglion cells in retina 
Fibres pass through lamina enbrosa of sclera to 
form optic nerve. This passes backwards and up- 
wards and slightly medial wards to the optic foramen. 
Its fibres are medullated, but have no neurilemma 
Optic nerve is really a projection of white matter of 
cerebrum. It is surrounded, right up to the eyeball, 
by dura, arachnoid and pia mater, with cerebro-spinal 
fluid, in continuity with the cerebral subarachnoid 
space. In the cranium the two nerves partially 
decussate to form the optic chiasma (see ]). 222), from 
which the optic -tracts are continued back to the 
lateral geniculate body and superior corpus quadn- 
gemmum. 
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Special funcihon : Nerve of sight and of light 
reflexes. 

OcuLO-MOTOR — Superficial origin : Medial side of 
cerebral peduncle just in front of pons. Deep Origin : 
Floor of aqueduct of mid-brain. Parasympathetic cell 
bodies (Ediiiger-Westphal) at cranial end of main 
nucleus. 

Course : Pierces dura mater of roof ,pf cavernouJ 
sinus to enter canal in lateral wall of cavernous sinus, 
lying above and medial to trochlear nerve. As it 
passes forwards to enter orbit through superior orbital 
fissure, the trochlear nerve and frontal branch of 
trigeminal cross laterally and become superior to it. 
It divides in the fissure into two branches which enter 
orbit between the heads of the lateral rectus, the 
naso-ciliary brand 1 ol the trigeminal lying between the 
two; whilst in cavernous sinus it communicates with 
cavernous plexus. 

Distribution ■ Superior » branch supplies superior 
rectus and levator palpebra.* superioris. Inferior 
divides into three, for medial rectus, for inferior 
rectus, and for inferior oblic^ue, which latter gives o^ 
short or motor root to the ciliary ganglion, through 
which the oculo-motor nerve supplies the ciliary 
muscle and the sphincter pupillae. 

Special function : Motor nerve of some muscles of 
eyeball, of ciliaiy" muscle and sphincter fibres of 
iris. 

Trochlear — Origin — Superficial : Superior medul- 
lary velum, just below inferior colliculi. Deep : 
Floor of aqueduct of mid-brain. Fibres decussate on 
dorsal aspect of ac^ueduct, between deep and super- 
ficial origins. 

Course : Winds round lateral surface of cerebral 
peduncle and pierces roof of cavernous sinus; passes 
forwards in lateral wall of cavernous sinus below 
oculo-motor. but enters orbit through superior 
orbital fissure lateral to the tendinous ring. 

Distribution : Enters orbital surface of superior 
oblique. ‘ 

Special function : Motor nerve of superior oblique. 

Trigeminal — Origin — Superficial : I'rom the side 
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^ of the pons, by small motor and larg'j sensory roots, 
the latter having a ganglion on it. Deep : Aiferer.t 
fibres end in (a) sensory nucleus in floor of 4th ven- 
tricle (pons) ; (6) (spinal tract), posterior horn of grey 
matter of medulla, and upper part of cord; (c) 
(mesencephalic tract), side of aqueduct of the mid- 
brain. Motor : Floor of 4th ventricle (pons). 

' Course : IVie two roots })ass forwards bcknv ten- 
torium through oval opening in dura mater near apex 
of petrous bone. Dura prolonged ovtT roots bed w een 
fibrous and endosteal layers of middle cranial fossa, 
forming cavmn tvi^eniinale . Roots pass on, the 
sensory root entering the trigeminal ganglion, lodged 
on the apex of petrous part of temporal bone. The 
motor root passes under ganglion and is not con- 
nected with it, but goes to foramen ovale, where it 
unites with the mandibular division. ♦ 

The trigeminal ganglion : I.odged in a depression 
near the ajiex of petrous ]*art of temjioral, gives oil 
from its anterior edge the ophthalmic, maxillary, and 
mandibular divisions. The two fornuT arc purely 
^nsory; the last by receiving small motor root 
becomes a mixed nerve. 

The OPHTHALMIC nekvk (sensory and smallest 
branch) : Courses along lateral wall of cavernous 
sinus below oculo-motor and trochlear nerves, to 
enter orbit through superior orbital fissure. In sinus 
communicates w ith cavernous ])lcxus and oculo-motor, 
trochlear, and abducent nerves, and divides into three 
branches, tw^o of w hich, frontal and lacrimal, enter orbit 
above lateral rectus, whilst the third or naso-ciliar>- 
passes between two heads of origin of that muscle, 
and between two divisions of oculo-motor nerve. 

Dranches 

Lacrimal : Passes along lateral wall of orbit to 
under surface of lacrimal gland, communicates with 
zygomatic of maxillary (receiving parasympathetic 
secreto-motor fibres from the spheno-yialatine gan- 
glion for lacnmfll gland), finally pierces orbital fascia, 
and supplies skin of upper eyelid, communicating with 
branches of facial. 
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Frontal : Largest branch, enters orbit just lateral to 
trochlear nerve, passes forward on levator palpebne, 
and divides into: ^ 

Supratrochlear : Directed forwards and medially 
between trochlea and supra-orbital notch ; dis- 
tributed to skin of forehead and communicates with 
infratrochlear. 

Supra-orbital : Continuation of frf*ntal, passed 
through notch, supplies palpebral filaments, and ends 
on forehead by dividing just outside orbit into two 
branches, of which tlie lateral is the larger. It 
supplies the anterior half of the scalp. Communicates 
with facial. * 

Naso ciliary : Enters orbit between the heads of the 
lateral rectus, j^nsse*^ forwards and medially over 
optic ner\e along medial side orbit. Continues as 
(oUenor ethmoidal nerve through anterior ethmoidal 
foraiiK'n; le-ciitenng cranium, iL passes down nasal 
slit by the side of the cri?>la galli, dividing into two 
teriinnal bianchcs — viz : 

Medial : Siij^plying mucous membrane of the 
adjacent part of the septum. 

Lateral : Kiins along groove on internal surface of 
nasal bone, supplies lateral wall of nose then passes 
l)otw('en bone and lateral cartilage to supply skin of 
ala and tip of nose (external nasal ncrue). Communi- 
cates with facial. 

Brunches front nuso-i iliiu y in the orbit 

Ganglionic : Ari.ses between heads of lateral rectus, 
passes along lateral side of optic nerve, entering the 
posterior superior angle of ciliary ganglion, of which it 
forms the long or sensory " root." 

Long ciliary (2 or 3) jiass along medial side of opti£ 
nerve, join some short ciliary branches from ganglion, 
and, piercing the sclera, are distributed to ciliary body 
and iris. They carry sympathetic fibres from cavern- 
ous plexus to dilator pupillae; cell bodies in superior 
cervical ganglion. 

Posterior ethmoidal : Enters post<!rior ethmoidal 
foramen for posterior ethmoidal and sphenoidal 
sinuses. 
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• Infratrochlear \ Given off as nWve tenters anterior 
ethmoidal foramen ; it passes to medial angle of orbit, 
communicating beneath trochlea with the supra- 
trochlear of frontal. It supplies lacrimal sac, skin of 
upper lid and root of nose. 

The CILIARY GANGLION is a small reddish-coloured 
body, placed between the optic nerve and the lateral 
rectus, at the, back part of the orbit. 

Branches of communication or roots : 

Long or sensory root : From the naso-ciliary of the 
ophthalmic, joins posterior superior angle. Cell 
bodies 111 trigeminal ganglion. Sensory to eyeball. 

Short or parasympathetic (motor) root : From the 
branch of tlic oculo-motor nerve supplying inferior 
oblique, joins postero-inferior angle. Cell bodies in 
anterior part of third nerve nucleus (Edinger- 
Wcstphal nucleus). Relay in the ganglion, whence 
fibres supply sphincter piipilla? and ciliary muscle. 

Sympathetic : From th^ cavernous plexus, and 
frequently joined with the long or sensory root. 
Cell bodies in superior cervical ganglion. Fibres 
vasoconstrictor to intrinsic vessels of eyeball. 
Branches of distribution : 

Short ciliary nerves : Ten or twelve given off in two 
bundles, large inferior and small superior. Pass 
foru'ards above and below optic nerve, with long 
ciliary of naso-ciliary. The branches subdivide and, 
piercing the sclera, run in grooves on its internal 
s.irface to end m ciliary muscle, iris and cornea. 

The MAXILLARY NERVE (scnsory) yiasses from the 
middle of the trigeminal ganglion through foramen 
rotundum, then across pterygo-palatine fossa to enter 
^he infra-orbital canal, and here receives the name of 
tnfra-orbital. Emerging on the face from the infra- 
orbital foramen under the levator labii superioris, it 
divides into a number of branches, nasal, inferior 
palpebral and superior labial, and jfuns with branches 
of the facial nerve to form the infra-orbital plexus. 

Branch in the, skull : 

Recurrent : Given off near origin, to dura mater. 

Branches given off in the pterygo-palatine fossa : 
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Zygomatic : « Enters orbit by inferior orbital, 
Assure and divides into: 

ZygomaHco-temporal : I’asses along^ lateral wall of 
orbit, here giving parasympathetic fibres to lacrimal 
nerve for lacrimal gland; it then goes through a 
foramen in the zygomatic bone, and becomes cutaneous 
on the temple. 

Zygomatico- facial : Passes to lower and later;}! 
angle of orbit, goes through zygomatic* foramen, and 
becomes cutaneous on the face. 

Ganglionic (2): nes('(Mi(! to pter\'go-j)alatine 
(spheiio-palatine) ganglion. 

Posterior superior alveolar (dental) : Comes oft just 
bclore nerve enters canal, and divides int(;. 

Lateral branch : Passes downwards to the gums. 

Medial branch : Enters a canal in the maxilla, and 
runs along lateral wall of antrum; supplies the molar 
teeth and mucous membrane of the antrum. Com- 
municates with middle# superior alveolar (when 
present). 

Branches arising within the inha-orbital canal : 

Middle and anterior superior alveolar (dental) : 

Descend in canals in anterior wall of antrum, ahd 
divude into branches. 

The middle supplies the bicuspid teeth (not always 
present). 

The anterior supplies incisor and canine teeth and 
anterior part of inferior concha. 

Branches arising on the face : 

Inferior palpebral : Supplies skin of lower eyelid. 

External nasal : To skin of side of nose. 

Superior labial : Three or four branches to skin of 
upper lip and mucous membrane of vestibule, in- 
cluding gum. 

The PTERYGO-PALATINE (SPHENO-PAL.VTINE) GAIS^’G- 
i.iON IS deeply placed in the pterygo-palatine fossa, 
near the spheno-palatine foramen. 

Roots 

Parasympathetic {secreto-moior) : , Cell bodies in 
superior salivatory nucleus, axis cylinders in nervus 
intermedins, leave at geniculate ganglion as greater 
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^ (superficial) petrosal nerve. (Iii foij^nieii lacerum 
joined by deep petrosal nerve to form nerve of 
pterygoid canal, which joins the ganglion.) These 
paracympathetic fibres relay in ganglion ; post- 
ganglionic fibres secreto-motor to lacrimal gland 
and all glands of nose, palate and paranasal sinuses 
(ganglion of hay fever — tears and a running nose ''). 
^ Sympathetic : Cell bodies in superior cervical 
ganglion, fibrtiS in carotid plexus, deep petrosal nerve 
in foramen lacerum joins greater (superficial) petrosal. 
Reach ganglion via nerve of pterygoid canal, pass 
through ganglion without relay. Vasoconstrictor 
to^ mucous membrane of nose, palate, paranasal 
sinuses. 

Sensory : From the maxillar^. Cell bodies in 
trigeminal ganglion. 

Branches of distribution 

Ascending : Three or fogr small branches to the 
periosteum of the orbit. 

Descending : The greater palatine nerve passes 
through greater palatine canal to hard palate, there 
dividing into branches which run forward in grooves 
in the bone nearly to the incisor teeth. Joining the 
naso-palatine (long spheno-palatine) nerve in the 
region of incisive canal, it supplies the gums and 
mucous membrane of hard palate. Whilst in the 
greater palatine canal it gives off the inferior nasal 
branches, which supply mucous membrane on middle 
and inferior nasal conchrc, and branches to maxillaiy 
sinus. 

The lesser palatine nerves are two: one enters 
palatine canal to supplv mucous membrane of soft 
palate, uvula and tonsil: the other passes through 
Msser canal to the tonsil and soft palate. 

Medial : 

Posterior superior nasal [short spheno-palatine) : (4 
or 5) through sphcno-palatme foramen to supply the 
posterior and upper part of the lateral wall of the nose. 

One branch, tl)e naso-palatine [long spheno-palatine), 
larger and longer than the others, passes inwards 
through spheno-palatine foramen, crosses roof of nasal 
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fossa to septum, on* which it passes downwards and 
forwards with its fellow of the opposite side to the* 
rhediaii incisive foramina, the left nerve bcinf^ anterior, 
and, communicating with the greater palatine n^rve, 
ends in the gums of the incisor teeth. Branches are 
given to the mucous membrane over the septum. 
Posterior : 

A pharyngeal branch that passes backwards through 
the palatino- vaginal canal to supply .tiucous mem- 
brane of upper part of naso-pharynx and sphenoidal 
sinus ostiiiin. 

The MANDIBULAR NKRVE is the largest of the three 
divisions of the trigeminal. The large sensory root 
comes from the inferior angle of the ganglion, ahd 
is joined on its deep aspect near or in the foramen 
ovale by the small motor root which lies under the 
sensory root. The united ner/e leaves the skull by 
foramen ovale, and immediately breaks up into 
anterior and posterior divisions. 


livanchcs from the fruvk 

Recurrent : Passes backwards with the mideye 
meningeal aitery, through foramen spinosum, to 
supply dura mater. Called nervus spinosus. 

Medial pterygoid : To deep surface of medial 
pterygoid, connected near origin with otic ganglion. 

Branches from the anterior (small and motor except 
one branch, the buccal) division : 

Masseteric : Passes laterally with ]Hxsterior deep 
temjKiral nerve above lateral jiterygoid, then over 
mandibular notcl'i, to deep surface of masseler and 
gives twigs to mandibular joint. 

Deep temporal (3) ; Anterior, to supply fiont of 
teiniioial muscle; middle, passes {when ]ncsent) with 
buccal lUM ve to deep part of tempoial muscle ; posterior, 
often united with masseteric nerve, to back part of 
temporal muscle. 

Buccal (sensory) : Comes out between heads of 
lateral pterygoid to reach buccinator, communicates 
with facial, and is distributed to mlicous membrane 
and skin of cheek. 



248 


CRANIAL NERVES 


Lateral pterygoid : To lateral pter 5 ^oid (generally 
' given off with buccal). 

Branches from the posterior (large and sensory 
except one branch, the mylo-hyoid) division : 

The auriculo-temporal nerve comes oif by two roots, 
between which the middle meningeal artery passes; 
runs backwards under lateral pterygoid muscle, round 
mandibular capsule, then upwards, with superficial 
femporal art^^ry, beneath parotid to temporal fossa, 
where it becomes cutaneous, and lies posterior to 
superficial temporal artery. 

Branches of the auriculo-temporal ■ 

Nerve to external auditory meatus : To ear above 
meatus. 

Branch to tympanic membrane .•*^7'o skin of tragus, 
pinna, meatus, and to membrana tympani. 

Communicating : To otic ganglion and facial nerve. 

Temporal : To scalp with artery, joins temporal 
branches of facial. 

Parotid : To gland, carrying secretoinotor fibres 
from otic ganglion. 

Mandibular .’To joint. 

•The inferior alveolar (dental) nerve passes down 
medial to lateral pterygoid muscle, and posterior to 
the lingual nerve; then between the ramus of jaw and 
spheno-inandibular ligament, to the mandibular 
foramen; in mandibular canal runs at first anterior to 
and then above the inferior dental artery. It supplies 
the molar and bicuspid teeth, and emerges at the 
mental foramen, having just previously divided into 
two branches, one of which (incisor) is continued in 
the bone, and the other (mental) is continued over the 
chin. 

Branch before entering the mandibular foramen : 

Mylo-hyoid: Descends in a groove on the medial side 
of ramus of jaw to lower surface of mylo-hyoid muscle, 
supplying it, and giving a branch to the anterior belly 
of the digastric. 

Branches given off in the dental canal : 

Dental : To mdlars and bicuspids. 

Incisor : To canine and incisors. 
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Mental : Parses 6 ut of mental foramen, and divide^ 
into branches which supply skin of chin and lower hp, 
mucosa and gum of vestibule, and communicate with 
the facial. 

I'he lingual nerve lies at first medial to the lateral 
pterygoid muscle; it then passes downwards in front of 
the inferior dental nerve, and is joined at an acute 
angle by the chorda tympani from the facial. Thenj:e 
it passes downwards and forwards b'fetween medial 
pter\^goid and ramus of mandible, under the superior 
constrictor of the pharynx. Thence passes into 
mouth above posterior edge of mylo-hyoid (grooving 
mandible at third molar), and runs antero-medi‘>lly 
to dip below submandibular duct and lie on surface 
of hyoglossus muscle above the duct. Is continued 
to tip of tongue. 


Branches 

Communicating : With* inferior alveolar (dental) at 
comineiicemeiit ; with facial through chorda tympani; 
branches are sent also to submandibular ganglion and 
the hypoglossal nerve, * 

D%stribiitio 7 i : 'J o mucems membrane of sides a%id 
tip of tongue, the lingual gums and sublingual gland, 
the terminal branches supplying anterior ■; of mucous 
membrane of dorsum of tongue 

The SFBMANDiRULAK GANGLION lies between the 
hyoglossus muscle and the deep part of the sub* 
mandibular gland. 

Roots : 

Sensory : From the mandibular, via the lingual. 
Cell bodies in trigeminal ganglion. 

Parasympathetic : Cell bodies in superior salivator\’’ 
nucleus, from which axis cylinders run in nervus 
intermedins and chorda tympani (p. 252). Relay*in 
ganglion for supply to sublingual gland , for supply of 
submandibular gland relay in hilum of same. 

Sympathetic : From plexus round facial artery. 
Cell bodies in superior and middle cervical ganglia 

Branches 

Five or six small twigs supply the submandibular 
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,e;land, the mucous membrane, ^nd submandibular 
duct. 

The OTIC GANGLION lies on the medial surface of 
the mandibular nerve, close to the foramen ovale, 
and is connected with the commencement of the nerve 
to the medial pterj’^goid muscle. 

Roots 

Parasympathetic : Through lesser (superficial) petro- 
sal nerve (p. 254). Cell bodies in inferior salivatory 
nucleus, axis cylinders in glosso-pharyngeal nerve, 
tympanic branch, lesser superficial petrosal nerve. 
ReJay in ganglion. 

Sympathetic : From plexus on middle meningeal 
artery. Cell bodies in superior cervical ganglion. 

Sensory : From mandibular. Cell bodies in tri- 
geminal ganglion. 

Motor : Not present in other cranial ganglia. From 
mandibular. Cell bodies iv motor nucleus of 5 th 
nerve in pons. For innervation of the two tensor 
muscles (tensor palati and tensor tympani). 

r Branches 

Communicating : To auriculo-temporal (secreto- 
motor to parotid gland) and to chorda tympani 
(aberrant taste fibres). 

Muscular : To the tensor tympani and tensor 
palati. 

The abducent nerve — Origin — Superficial : From 
the sulcus between the pons and medulla, anterior 
to the pyramid. Deep : Moor of 4th ventricle beneath 
facial colliculus. 

Course : Pierces dura mater on clivus and grooves 
tip of petrous bone to reach cavernous sinus; lies 
lateral to internal carotid, and below the other 
nerves. Enters orbit by superior orbital fissure, 
between the heads of the lateral rectus, lying above 
ophthalmic vein. 

Distribution : Lateral rectus (ocular surface). 

Relations : Th^ following table shows how the 
nerves of the orbit change their relative position to 
one another. They lie from above downwards: 
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j In^the Cavernous Sinu:,. 

Oculo-motor. Trochlear. Tiigcminal. Abducent. 
in the Superior Orbital Fissure. 

Trochlear. Frontal. Lacrimal. 

(Above the muscles from medial to lateral.) 

Superior divibion of '' 

oculo-motor I 

Naso-ciliary branch I Enter between the 
of ophthalmic - heads lof lateral ' 

Infer;or division of I rectus. 

oculo-motor I 

Abducent J 

Ttij-: facial — OriginSiiperficial : From between 
the })ons and olive. Deep : Floor of 4th ventricle 
anterior and laten\l to nucleus of abducent nerve. 

Sensory root : Better called nervus intermedins (see 

p- 253). 

Course : Both roots pass forwards and laterally 
to enter the internal auditory meatus, and at the 
bottom of the meatus' join together. The nerve 
then enters the canal for facial nerve, runs first for- 
wards and laterally above and between cochlea and 
vestibule; then backwards in medial wall of tym- 
panum, just above fenestra vestibuli, presenting’at 
the bend a swelling, the geniculate ganglion] and 
finally it passes downwards, to emerge from the bone 
at the stylo-mastoid foramen; it then passes laterally 
and forwards in the parotid, dividing behind ramus 
of mandible into branches, which further subdivide 
and intercommunicate, forming the parotid plexus. 

Branches within the canal 

Greater (superficial) petrosal passes from ganglion of 
facial nerve through hiatus on anterior surface of 
petrous, then through foramen lacerum, where it 
joins the deep y^etrosal to form the nerve of ttie 
yHcrj^goid canal (sec p. 246). Contains only nervus 
intermedins fibres. 

Communicating with the lesser (superficial) petrosal 
nerve. 

External petrosal : From ganglion, of facial nerve to 
plexus on middle meningeal artery (rare — existence 
doubtful). 
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Nerve to stapedius; Passes forwkrds 4nto muscle. 

Chorda tympani : Given off just before exit from 
stylo-mastoid foramen, ascends to tympanum through 
posterior canaliculus for chorda tympani; it then 
courses between membrana tympani and the base of 
pyramid, and betw’een handle of malleus and long 
process of incus; it J eaves tympanum by anterior 
canaliculus for chorda tympani, and, passing through 
canal for chortla tympani, emerges at the medial end 
of the petro-tympanic fissure, grooves spine of 
sphenoid, then forwards between two pterygoids to 
join lingual nerve. It supplies the mucous membrane 
of ,the anterior -j of the tongue with taste fibres, and 
the submaxillary, sublingual and some buccal glands 
with secreto-motor fibres. 

Communicating with the auricular branch of the 
vagus. 

Branches given off at exit from stylo-mastoid foramen: 

Posterior auricular : Passes up behind and between 
mastoid process and meatus, dividing into auricular 
to supply auricularis posterior, and occipital to 
posterior belly of occipito-frontalis. 

Gtylo-hyoid : To muscle. 

Digastric : Given off with former to supply posterior 
belly of digastric. 


Branches on the face 

Divides in parotid, where branches fonn parotid 
plexus. 

Temporal : Supply anterior and suj)eri()r auricularcs, 
joining zygoma tico- temporal of maxillary and 
auriculo-temporal of mandibular; anterior branches 
supply orbicularis oculi, frontal belly of occipito- 
frontalis and corrugator, joining lacrimal and supra- 
orbital nerves. 

Zygomatic : To supply muscles of eyelid, and join 
supra-orbital. 

Buccal : To buccinator and orbicularis oris; joins 
buccal of mandijjular. Deep branches pass under 
zygomaticus and form an infra-orbital plexus for 
supply of muscles of upper lip and nose. 
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Mandibular: To rtiuscles of lower lip and chin; joins 
mental branch^Df inferior dental. Commonly descends 
below angle of mandible and crosses inferior border of 
jaw on facial artery. 

Cervical: Perforates cervical fascia beneath man- 
dible, to supply platysiiia, and join transverse 
cervical. 

Nervus Intermedius — Incorrectly known as sen- 
sory root of facial nerve. Really a separate cranial 
jiervc overlooked by ancients who counted onlv 
twelve pairs. O/v^in — Superficial : Between 7th and 
Stli nerves. Deep : Secretomotor (para-sympathetic) 
from superior salivatory nucleus. Sensory (ta^te) 
fibres liave cell boflies m geniculate ganglion of facial 
and end centrally In nucleus of tractus solitariiis. 

Principal liraiiclies are gnjater (superficial) petrosa 
and chorda tympam. 

The vestiiu’lo-cochlear (auditory) nerve (see 
p. ^oS)— -Origin — Superficial : Between pon« and 
inferior cerebehar peduncle in two parts- -cor// /car 
(hearing) and xw'^tibular (ccpnlibnuin). Deep : Fibres 
end in auditory and vestibular nuclei in floor of 4th 
ventricle. 1 

Course . Passes round inferior cerebellar peduncle 
to ]iosteiior border of middle cerebellar peduncle with 
facial, it then enters the internal auditory meatus 
with the facial nerve. 

Distribution : Cochlear, supplies cochlea; vestibu- 
lar, to utricle, saccule and semicircular canals (sec 
p. 307). The former, the nerve of hearing, arises from 
the cells of the spiral ganglion of the cochlea; the 
latter, the ner\e of equilibration, takes origin from 
cells of vestibular ganglion. 

The glosso-pharyngeal nerve -On'^tn — Super- 
ficial : From the upper part of the medulla, in ^he 
groove between the olive and inferior cerebellar 
peduncle. Deep : Floor of 4th ventricle. 

Course : Passes laterallv over the flocculus to the 
jugular foramen, by which it leaves the skull with the 
inferior petrosal sinus in a separate tube of dura mater 
and in front of vagus and accessoiy. making a deep 
notch in petrous part of temporal bone (aqueduct 
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of cochlea opens liere). It presents near point 
hi exit two ganglionic eiilargements-^^the superior 
and inferior. Issuing from the skull, the nerve 
passes downwards and laterally between the internal 
carotid artery and jugular vein, and then forwards 
over the internal carotid artery, downwards behind 
the muscles attached to the styloid process, 
to reach the lower border of the stylo- pharyngeus 
Thence it inclknes medially on the middle constrictor 
beneath the hyoglossus to the tongue, pharynx, and 
tonsil. 

The superior ganglion : The smaller of the two, is 
situated at the upper part of the notch in the petrous 
bone through whicli the nerve passes. Jt involves 
only the lateral part of the trunk oC the nerve. 

The inferior ganglion is placed in lower part of 
notch on the inferior border of the petrous bone. 

Branches 

Connecting, from inferior ganglion : 

(a) To superior cervical ganglion of sympathetic, 
(fc) To auricular of vagus. 

^ {c) To superior ganglion of vagus. 

Meningeal: To inferior surface of tcntoriuin 
cerebelli. 

Tympanic : Arising from the inferior ganglion, 
enters a minute canal in the bone between jugular 
foramen and carotid canal to reach the medial wall of 
the tympanum; runs in a groove over the promontory, 
giving off several branches, and, after communi- 
cating with the facial, is continued forwards as the 
lesser [superficial) petrosal nerve. This nerve pierces 
the petrous portion of the temporal to reach the 
midldle fossa just lateral to the hiatus for greater 
petrosal nerve, and, passing through the foramen 
ovale or foramen innominatum, ends in the otic 
ganglion, foi relay to parotid gland. 

Pharyngeal (3 or 4) : Cross the internal carotid and 
join opposite the middle constrictor with pharyngeal 
of vagus and symp'athetic, to form pharyngeal plexus, 
supplying the mucous membrane of the oro-pharynx. 
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Sinu-carotid : Supplies carotid simis (pressoreceptor) 
and carotid bddy (chenioreceptor). 

Muscular : To stylo- pharyngeus. 

Tonsillar : To the tonsil forming plexus, and thence 
to oro-phciryngcal isthmus and soft palate, accompany 
I)haryngeal branches. 

Lingual (2) : One branch distributed to the base 
supplying the vallate papillae, the „other to t’ae 
posterior ^ of side of the tongue. 

Special functions : Nerve of sensation to the 
mucous membrane of pharynx, oro-pharyngeal 
isthmus and tonsil; of motion to stylo-pharyngeus 
muscle; of taste to the posterior ^ of the tongue; 
secretu-mutor to ^>iirotid gland and mucous glands of 
])Iiarynx and posterior ^ of tongue (trom inferior 
salivary nucleus). 

The vac'.us nekvk — Origin — Superficial : Sulcus 
between inferior cerebellar peduncle and olive. Deep: 
V’^agal triangle on lloor of 4th ventricle and nucleus 
ambiguus of the medulla 

Course : Passes from origin over the flocculus to 
jugular foramen, througJi which it pas.ses in sapie 
sheath with accessory and behind the glo.sso-j)haryn- 
geal; in the foramen it presents the superior ganglion. 
Upon leaving the foramcui, it receives a branch from 
the cranial loot (jf tlie acc(\ssory, and forms an enlarge- 
ment, the inferior ganglion The cranial root of the 
accessory nerve joins the inferior ganglion. Thence 
the nerve passes down in the carotid sheath, behind 
and between the artery and vein, to the root of the 
neck, where its course on each side of the body be- 
comes different. 

The right nerve passes between ist part of sub- 
clavian artery and subclavian vein, and down by SKle 
of trachea and behind right innominate vein to pos- 
terior part of the root of the right lung, forming the 
right posterior pulmonary plexus; thence proceed two 
cords, which run down on the cesopliagus, com- 
municate with nerve of opposite side (oesophageal 
plexus), join below into one trunk, ‘which lies behind 
cesopliagus and, passing through oesophageal orifice 
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in diaphragm, is distributed to tbe postenor surface 
of the stomach, joining coeliac and splertic plexuses. 

The left nerve passes down between the left sub- 
clavian and carotid arteries, and behind the left 
innominate vein, where the left phrenic crosses it; 
thence to left of the arch of aorta to posterior 
surface of root of left lung, forming the left posterior 
pulmonary plexus; then along the anterior surface of 
(esophagus through diaphragm, to be distributed on 
the anterior surface of stomach, and joins hepatic 
plexus. 

Branches 

Memilgeal : From the superior ganglion, passes 
backwards to the dura mater of tha postenor fossa. 

Auricular : From the superior ganglion, communi- 
cates with the inferior ganglion of the glosso- pharyn- 
geal, and enters a foramen between the root of the 
styloid process and jugular fossa. It passes through 
the temporal bone communicating with the facial, 
and emerges by the auricular fissure just behind the 
external auditory meatus to supply adjacent skm of 
mcfitus and auricle and part of tympanic membrane. 

Pharyngeal ; Principally formed by fibres from the 
cranial root of accessory, passes between the two 
carotid arteries to the pharyngeal plexus. It is the 
motor nerve to the constrictors of the pharynx and 
muscles of soft palate. 

Superior laryngeal : From the inferior ganglion, 
passes down deep to internal carotid artery, where it 
divides into motor external laryngeal nerve, which 
supplies the crico-thyroid and crico-iiharyngeus 
muscles and sensory internal laryngeal nerve, which, 
passing through thyro-hyoid membrane, is distributed 
to “the mucous membrane of the junform fossa and 
lar\'nx, and communicates with a branch from the 
recurrent laryngeal. 

Recurrent lai^ngeal : The right nerve arises in front 
of subclavian artery, winds back round it, and passes 
up behind common carotid and inferior thyroid 
arteries to right side of trachea. The left nerve arises 
to left of arch of aorta, round which it winds below 
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the ligamentu^i arteriosum and passes up by left 
side of trachea. Each nerve ascends in a groove 
between trachea and oesophagus, and enters larynx 
by passing under lower border of inferior constrictor 
muscle. The nerve supplies all the muscles of the 
larynx (except the crico- thyroid), and a branch to 
crico-pharyngcus. 

Note. — This nerve approaches the larynx by i ossing behind or 
between the terminal branches of the inferior thyroid artery. 

Cervical cardiac (2 or 3): Superior are small; join 
cardiac of sympathetic. Inferior, one on either side, 
arise just above 1st rib; the right one passes by toe 
side of innominate, artery and joins deep cardiac 
plexus ; the left one descends to left of the arch of the 
aorta, and joins superficial ca*-diac plexus. 

Thoracic cardiac : Right ones from the trunk of the 
nerve. Left ones arise from left recurrent laryngeal. 
Both end in deep cardiac plexus. 

Bronchial (2 or 3) : To anterior part of root of lung, 
joining with sympathetic to form the anterior pul- 
monary plexus. Numerous branches to posterior 
part of root of lung, which join branches from 2na, 
3rd, and 4th thoracic ganglia of sympathetic, forming 
the posterior pulmonary plexus. 

(Esophageal : form oesophageal plexus in which 
both nerves intermingle, below level of lung roots. 

Gastric : The right nerve is distributed to posterior 
part of stomach, and ends in the coeliac and splenic 
plexuses. The left supplies the anterior surface and 
ends in the hepatic plexus. There is, however, some 
admixture of the two in the oesophageal plexus. 

Note. — The branches of the vagus to the alimentary canal 
are augmentor and at the same time relax the sphincters; tMs 
is in contrast with the cardiac branches, which are inhibitor. 

The accessory nerve: The spinal part of this 
nerve (upper five cervical segments) arises from the 
lateral part of the anterior horn of the cervical spinal 
cord, and supplies the sterno-mastoid and trapezius. 
The cranial (bulbar) part arises from the lower part of 
the nucleus ambiguus, issues from side of medulla, 

K 
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‘becomes incorporated with the vagus, and is dis- 
tributed through that nerve to the pharyngeal and 
lar^mgeal muscles. 

Note. — The nucleus ambiguus is the motor nucleus for the 
pharynx, larynx, soft palate and stylo-pharyngeus. 

Course : The cranial root passes out of the jugular 
foramen close to the vagus, and joins its inferior 
ganglion. The cervical root leaves the cord between 
the anterior and posterior nerve-roots and runs up 
behind ligamentum denticulatum to enter the skull 
through foramen magnum and passes to jugular 
foi^amen; it is enclosed in the same sheath of dura 
mater as the vagus. Issuing from the foramen it 
passes downwards between internal carotid artery 
and internal jugular vein, and then backwards 
superhcial to the internal jugular vein to upper part 
of stemo-mastoid, which it pierces, at the same 
time communicating with the branch to the muscle, 
from the 2nd cervical nerve. Crossing the occipital 
part of the posterior triangle, it enters the under 
surface of the trapezius, where it joins with branches 
outlie 3rd and 4th cervical nerves to form a plexus 
in the substance of the muscle. 

The hypoglossal nerve — Origin — Superficial: 
By two bundles, from the groove between the olive 
and pyramid. Deep : Nucleus beneath hypoglossal 
triangle in floor of 4th ventricle. 

Course : The nerve passes through anterior condylar 
canal, then downwards and forwards between vagus 
and accessory, between internal carotid artery and 
internal jugular vein to the lower border of the 
digastric muscle; curving round the occipital artery, 
it crosses the external carotid and lingual arteries, 
afld, passing between the my lQ<J) yoid and, h-yoglossns 
n;iuylcs^ e n^ bv dividing into branc hes o n Jthe 
genioglossu^! 

Branches 

Commanicatiiig : From the inferior ganglion of the 
vagus. ® 

From the superior cervical ganglion of the sym- 
pathetic. 
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From the loop between ist and 2r)d cervical. 

•With the lingual of the trigeminal, on the hyoglossiis. 

Distributing : 

Meningeal: From C. i. Enters hypoglossal canal to 
dura of posterior fossa. 

Superior root of ansa cervicalis (descendens hypo- 
glossi) : A slender branch given olf as the nerve hooks 
round occipital artery, passes down over carotin* 
sheath, joining in a loop (ansa cervicalis) with branch 
from 2nd and 3rd cervical (descending cervical nerve, 
or inferior root of ansa) ; from this loop muscular 
branches are given to sterno-hyoid, sterno-thyroid, 
and the two bellies of the omo-hyoid. This branch, 
and those to thyro-hyoid and genio-hyoid, do not arise 
from hypoglossal nucleus, hut are derived from com- 
munication above with ist cervical, and merely pass down 
with hypoglossal. 

Thyro-hyoid : Passes roi^nd greater horn of hyoid 
bone to supply thyro-hyoid (from C. i). 

Muscular : To stylo-glossus, hyoglossus, genio- 
glossus and intrinsic muscles of the tongue. Genio- 
hyoid, from C. I. » 

THE SPINAL NERVES 

There are 31 pairs of spinal nerves — viz. : 8 cervical, 
12 thoracic, 5 lumbar, 5 sacral, and i coccygeal. 
Each nerve arises from the spinal cord by a ventral (or 
anterior) (motor) and a dorsal (or posterior) (sensory) 
root, the latter having a ganglion dcveloi^ed upon it. 
These roots join together in the intervertebral fora- 
men, and upon issuing from it immediately split up 
again into two parts, the anterior and posterior 
primary rami, each containing fibres from the two 
roots. The anterior primary rami supply the parts iif 
front of th(j s[)ine, the posterior primary rami the 
parts behind that column. 

'fhe ])osterior primary rami of the spinal nerves 
arc generally smaller than the anterior, and pass 
directly backwards, each quickly dividing into a 
lateral and a medial branch, to supply ihe muscles and 
skin behind the spine. To this general rule there are 
a fe'v exceptions, as posterior primary rami of the 
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"ist cervical, the 4th and 5th sacral, an»d the coccygeal 
nerves do not thus subdivide. 

Each anterior jirimarx" ramus receives a grey com- 
municating branch from the corresponding ganglion 
of the sympathetic trunk. The anterior primar^^ 
rami give white branches to the sympathetic ganglia 
from the ist thoracic to the 2nd lumbar, and from the 
ind and 3rd sacral nerves white branches are given to 
the parasympathetic. 

THE CERVICAE NERVES 
Tjik Postkrior Pri]\tarv Rami 

The first cervical nerve : Thd' posterior primary 
ramus of the ist cervical nerve passes backwards be- 
neath the vertebral artery on the posterior arch of 
atlas and, entering the suboccipital triangle, divides 
into branches to supply thp obliquiis capitis inferior, 
the recti posteriores major and minor, the obliquus 
capitis superior, and the semispinalis capitis. 

The second cervical nerve : The medial branch of 
tt'iis is the great occipital nerve, and is a specially 
large and important cutaneous nerve, supplying the 
posterior half of the scalp. It passes through the 
semispinalis capitis and trapezius, and ascends with 
the occipital artery to the back of the scalp, com- 
municating with the lesser occipital nerve. 

With the exception of the ist cervical nerve, the 
posterior primary rami of the cervical nerves divide 
into: 

Lateral branches : For the muscles behind the spine. 

Medial branches : Earger than the lateral branches, 
they become cutaneous, supplying the muscles on 
t*heir way. The branch from the third cervical nerve 
supplies the skin at the base of the occiput (third 
occipital). The medial branches from the 7th and 
8th end in the muscles. 

Tiik Anterior Primary Rami 

The anterior primary rami of the first four cervical 
nerves form the cervical plexus, and those of the Ipwer 
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four, with part of th*at of the ist thoracic nerve, com-., 
pose the brachial plexus. 

* The anterior primary rami of the ist and 2nd 
cervical nerves differ in their course from the rest. 

The anterior primary ramus of the 1st cervical 
nerve passes laterally in the j^roove on the posterior 
arch of the atlas to the lateral side of the lateral mass, 
lying medial to the vertebral artery, and giving 
branches to the rectus capitis lateralis, ibngus capitis, 
and rectus capitis anterior. It joins the 2nd nerve 
and the hypoglossal nerve. 

The 2nd cervical nerve : The anterior primary 
ramus of this nerve winds forward around the atlanto- 
axial joint, and divides into an ascevdnig part, which 
joins the ist cervical, and a drscoiding part, whicli 
joins the 3rd cervical nerve. 

rhe CKKVICAL PLKXUs IS formed by the union of the 
anterior primary rami of the first four cervical nerves 
after each has received • its grey ramus from the 
superior cervical ganglion. It is situated between the 
st('rno-iuash)id <cud the scalenus inedius muscles deep 
to the juevertebral fascia, l^ach n(‘rve divides into 
an ascoiding hranck, winch connects it with the ner^e 
above, and a descendDig brunch, wdiich joins it to the 
nerve below. From the looj) between the 2nd and 3rd 
nerves cutaneous branches are given otf to the head 
and neck, and from the union of the 3rd and 4th nerves 
superficial branches pass to the shoulder and chest, 
together with muscular and communicating branches 

I. SurKKI-lCIAL ASCKNDINO BRANCHES: 

Transverse cervical (anterior cutaneous nerve of 
neck) : From loo]) between Jiid and 3rd nerves, passes 
forwards over the middle of the sterno-niastoid, 
perforates the cervical fascia, and divides boneayi 
platysma into : 

Ascending branch : Communicates with the facial 
and becomes cutaneous, supplies front of upper half 
of neck. 

Descending : Sujiplics skin as low' as sternal notch. 

Great auricular ; From 2nd and 3rd. Winds round 
posterior margin of sterno-mastoid to reach parotid 
gland. Gives off: 
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, Facial : To skin of face over 'parotid and parotid 
fascia. ^ 

Auricular : To back part of pinna and lateral sur- 
face below external auditory meatus, communicates 
with posterior auricular. 

Mastoid : Supplying skin over mastoid process, join- 
ing with posterior auricular of facial and lesser occipital. 

Lesser occipital : From 2nd, ascends along posterior 
border of stcf no-rnkstoid to scalp, lying between ear 
and occipital artery; supplies skin. 

Branch : 

Auricular : Supplies tip of cranial surface of auricle. 

Note. — A t the posterior border of the sterno-inastoid this nerve 
winds round the emerging spinal accessory nerve. 

2. SUPEKFICIAL DESCENDING BRANCHES: 

Sapraclavicular : From 3rd and 4th. 

Branches: 

Medial : To skin as far as middle line and down to 
anterior axial line (supra-st'ernal). 

Intermediate : To skin over pectoral muscle; may 
pierce clavicle. 

^ Lateral : To skin of shoulder (supra-acromial). 

3. Deep branches (medial) : 

Communicating : From loop between ist and 2nd, 

joins superior cervical ganglion^ hypoglossal, and 
vacjiis nerves. 

Inferior root of ansa cervicalis [descending cervical 
nerve) : From 2nd and 3rd, forms a loop with descen- 
ding bianch of hypoglossal in front of carotid vessels 
(ansa cervicalis). 

Muscular : To prevertebral muscles and through 
communications with hy]ioglossal to genio- and thyro- 
hyoid, and to ansa cervicalis. 

‘ Phrenic : From 4th, with branches from 3rd and 
5th; lies in front of scalenus anterior, descends 
medially on it in front of subclavian artery to enter 
the chest, having crossed the internal mammary 
artery at origin, behind the subclavian vein. In the 
thorax it descends in front of the root of the lung, 
being between the pericardium and the mediastinal 
pleura, to the diaphragm, which it perforates, and is 
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distributed on its al 5 dominal surface. The rieht nerv o 
li es to right of right innominate vein a nd superior 
vena cava, masses through cav^ orifice of dia- 
phragm. The left nerve in the neck is crossed by 
the thoracic duct, and below crosses left vagus anci 
arch of aorta, and is longer than the right. Filaments 
from each supply the pericardium, pleura and 
peritoneum. m 

4. Deep branches (lateral) : 

Communicating : To accessory in sterno-mastoid 
and traj)czius muscles (proprioceptive). 

Muscular : To stenio-mastoid from the 2nd and 3rd, 
levator scapiiUe from the 3rd and 4th, scalenus medius 
from the 3rd and 4th, and trapezius from the 3rd 
and 4th. Scalenus anterior from 4th and 5th. 


The Bkachiai. Plexus 

The BRACHIAL PLEXUS is formed by the union and 
subsequent division of the anterior primary rami of 
the lower four cervical and part of anterior ramus l)f 
the ist thoracic nerves. The 5th and 6th cervical 
receive grey rami from the middle, and 7th and 8th 
from inferior cervical ganglion. The following is 
the usual method of union and redivision; 

'I'he 5th and 6th cervical join together at lateral 
border of the scalenus anterior to form an upper trunk. 

The 7th cervical forms a middle trunk. 

The 8th cervical and the ist thoracic form a lower 
trunk. 

Each of these trunks then subdivides into anterior 
and posterior divisions. , 

The anterior divisions from the upper and middle 
trunks form the lateral cord of the plexus. 

The anterior division of the lower trunk forms the 
medial cord of the plexus. 

The posterior divLsions of all the trunks unite to 
form the posterior cord. * 

The subjoined scheme will make this arrangement 
clear (Fig. 53): 
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I Upper Dk 
■ Middle trunk 
1 Lower trunk 


/ Posterior 


' Posterior 
( Postenor 

I Anterior — Medial cord. 


Postenor cord. 


The nerve roots lie between scalenus anterior 
and medius, the trunks cross the posterior triangle. 
Divisions lie behind the clavicle, and cords enter 



Fig. -li\sic Plan of the Brachial Plexus. 

Figures m brackets give the number of branches from its 
constituents (see text). 

axilla. Cords converge from above on axillary artery, 
second part of which they surround, behind pectoralis 
ipinor. Here they he medial, lateral and posterior 
to the artery, hence their names. Branches from 
the cords he around third part of axillary artery. 

Branches from the nerve roots 

Dorsalis scapulae (nerve to the rhomboids) : I^os- 
Icriorly from tha 5th cervical, passes tlirough scalenus 
medius to the medial border of the scapula, then under 
levator scapula:, supplying it, and ending on the 
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anterior surface^! the rhomboid muscles. Runs with • 
doep branch of transverse cervical artery on serratus 
posterior superior. 

Nerve to the subclavins : Anteriorly from the 
5th and 6th cervical, passes downwards in front 
of the 3rd part of the subclavian artery and vein to the 
deep surface of the subclavius; often communicates 
with phrenic. This communication is j:he accessory 
phrenic nerve and passes into the thorax in front o/the 
subclavian vein. 

Long thoracic (nerve to serratus anterior) ; Pos- 
teriorly from 3th, 61h and 7th. 5th and 6th join m 
scalenus medius, leave its lateral border, joined fn 
axilla by 7tli, which passes in front of scalenus medius. 
Nerve descends behind mid-axillary line under fascia 
on serratus anterior, which muscle it supplies seg- 
mcntally (5th to upper two digitatioiis, 6th to next 
two, 7th to last four). 

Branch from the trunks 

Suprascapular : Prom the union of the 5th and 6th 
cervical, passes beneath trapezius to upper border 
scapula, enters supraspinous fossa through supra- 
scapular notch, gives off two branches to the supra- 
spinatus, and an articular one to the shoulder-joint; 
thence it passes to the infraspinous fossa, and ends in 
the infraspinatus. 

Branches from the cords 

The several nerves are given off as follows: 

Lateral Cord. Medial Cord. Posterior Cord . 

Lateral pectoral. Medial pectoral. 3 subscapulars. 

Musciilo-cutaneous. Medial cutaneous nerve of arm Axillary 

Lateral head of median. Medial cut.wcous nerve of fore- (circumflex). 

arm. Kndinl 

Ulnar. (musculo-spiral). 

Medial head of meihan. 

Lateral pectoral : From the 5th, 6th, and 7th 
cervical, lateral cord : crosses over axillary artery and 
pierces clavipectoral fascia to reach under surface of 
the pectoralis major, in which it conlmunicates with 
medial pectoral. 

Mpdi^ pectoral : From 8th cervical and ist thoracic. 
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medial cord : passes between axillary artery and vein 
to the pectoralis minor, which it pierces to end' in 
pectoralis major. 

Subscapular : Three (posterior cord). 

Upper : From the 6th cervical: the smallest, 
supplies upper part of subscapiilaris. 

Middle (nerve to latissimus dorsi): From the 6th, 
• 7th, and 8th cervical : runs along lower border of 
subscapularis with the subscapular vessels to supply 
the latissimus dorsi. 

Lower : From the 6th and 7th cervical : ends in the 
teres major, having previously given a filament to the 
subscax>ularis. 

Axillary (circumflex) : b'rom the 5th and 61h cervical, 
posterior cord: passes backwards with posterior cir- 
cumflex vessels at the lower border of the subscapularis 
through quadrilateral space formed by teres major, 
teres minor, long head of the triceps and humerus, 
and, having given an articular branch to the shoulder- 
joint, divides into — 

Anterior branch : Winds round neck of the humerus, 
•jupplying deltoid and skin. 

Posterior branch : Gives a branch to teres minor, 
which has a gangliform swelling upon it; also branches 
to deltoid and skin (upper lateral cutaneous of 
arm). 

Medial cutaneous nerve of arm : From the ist 
thoracic, medial cord: lies to medial side of axillary 
vein, communicates with intcrcosto-brachial, then 
descends along medial side of brachial vessels to 
middle of the arm, where it becomes cutaneous 
and supplies skin of medial side as far as medial 
^epicondyle. It communicates with the posterior 
^branch of the medial cutaneous nerve of forearm. 

Medial cutaneous nerve of forearm : From the 8 th 
cervical and ist thoracic, medial cord: lies in front of 
3rd part of axillary artery, becomes cutaneous about 
middle of arm, and divides into two branches. 

Anterior : Passes behind median basilic vein, sup- 
plies front of medial side of forearm as low as wrist. 

Posterior: Winds over medial epicondyle, su^oply- 



BRACHIAU PLEXUS 267 

ing the back of niec>ial side of forearm to about the 
middle. • 

'Muscalo-cntaneons : From the 3th, 6th, and 7th 
cervical, lateral cord : perforates coraco-brachialis, 
passing to lateral side of arm between biceps and 
brachial IS, supplying the three named muscles; fila- 
ments also may be given to the elbow-joint; becomes 
cutaneous as lateral cutaneous nerve of forearm just 
above elbow, and, passing behind median cephalic 
vein, divides into — 

Anterior cutaneous branch : Passes along radial 
border of forearm, suppljdng ball of thumb and join- 
ing the radial. , 

Posterior cutaneous branch : Supplies skin of lower 
third of back of fofearm on the radia.1 side; joins 
branches of radial (posterior cutaneous branch). 

Median : From the 3th, 6th, 7th, and 8th cervical 
and the ist thoracic: arises by two roots, one from the 
lateral cord, the other frqm the medial cord of the 
plexus, which crosses 3rd part of axillary artery to 
join the lateral r<iot. At first the nerve lies lateral to 
the axillary artery, but about the middle of the arm 
it crosses the brachial artery to reach its medial side^ 
it then passes between the two heads of the pronator 
teres, and is continued straight down the forearm 
upon the flexor profundus, and beneath the flexor 
sublimis (to the deep surface of which it clings); 
at the wrist it lies under the palmaris longus and 
between the tendons of the flexor sublimis and flexor 
carpi radialis. Passing beneath the flexor retinacu- 
lum, it becomes somewhat flattened, and divides into 
two parts to supply the lateral 3^ fingers. 

Branches in the forearm 

Articular : To elbow- joint. 

Muscular : To pronator teres, flexor carpi radialis, 
palmaris longus, and flexor digitorum sublimis. 

Anterior interosseous : Is given off just below the 
elbow-joint. It passes down lateral to the anterior 
interosseous artery on the mem braise, between the 
flexor profundus and flexor pollicis longus, to end in 
the deep surface of pronator quadratus. Supplies 
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flexor pollicis longus, pronator (Juadratus, and lateral 
half of flexor cligitorum profundiis. Sensory to 
periosteum and interosseous membrane. 

Palmar cutaneous : Pierces fascia just above flexor 
retinaculum, ends in the skin of the palm, joining the 
palmar cutaneous of the ulnar nerve. 

Terminal branches in the hand 
* Muscular *Jo thumb : Supplies abductor, opponens, 
and flexor pollicis brevis. This branch recurves 
around lower border of flexor retinaculum. 

Palmar digital : Five in number, supplying lateral 3 J- 
fl,ngers. ist and 2nd supply the thumb, 3rd to radial 
side of index finger also supplies ist lumbrical; 4th 
to adjacent sides of index and* middle fingers and 
supplies 2nd lumbrical; 5th supplies adjacent sides 
of ring and middle fingers, and joins a branch of the 
ulnar, giving sometimes a branch to the 3rd lumbrical. 

Ulnar : From the 8th , cervical and 1st thoracic, 
medial cord : also by lateral head from C. 7 111 95 per 
cent, of individuals for supply of flexor carpi ulnaris 
(Wilfred Harris) : passes down the medial side of 
ftxillary and brachial arteries to middle of arm; it then 
runs with ulnar collateral artery through medial inter- 
muscular septum to groove between olecranon and 
medial epicondyle. Thence it passes between the two 
heads of the flexor carpi ulnaris and descends under 
cover of that muscle, along ulnar side of forearm and 
medial to ulnar artery, as far as the ynsiform bone; 
it then courses over the flexor retinaculum lateral to 
that bone, and divides into superficial and deep palmar 
branches. 

Branches in the forearm 
^ Articular : To elbow and wrist joints. 

Muscular : To flexor carpi ulnaris and medial half 
of flexor digitorum profundus. 

Cutaneous : Arises near middle of forearm, and 
divides into superficial to skin of forearm, and 
palmar, accompanies ulnar artery to hand, supplying 
the palm; joins, the cutaneous of median. 

Dorsal cutaneous : Comes off about 3 inches above 
pisiform bone, winds round ulna beneath flexor carpi 
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ulnaris, supplied medial side of little finger, and 
adjacent sides of ring and little fingers on their dorsal 
aspects. 


Palmar hrayiches 

Superficial terminal branch : Supplies palinaris 
brevis, ends in two digital branches for medial 
ij fingers, the lateral one communicating with th^ 
median. 

Deep terminal branch : Accompanies deep palmar 
arch; it supplies the small muscles of the 5th finger, 
and gives two branches to each interosseous spaqp, 
one for each set of interossei; branches arc also given 
to the two medial Aimbrical muscles. In the space 
between the thumb and index finger the nerve ends 
by supplying the adductor pollicis and ist palmar 
interosseous (sometimes named medial head of 
flexor pollicis brevis). , 

Radial : From the 5th, 6th, 7th, and 8th cervical, 
posterior cord : winds round between lateral and 
medial heads of triceps in the spiral groove with 
profunda brachii arter\' to the lateral side of amt. 
Piercing the lateral intermuscular septum, it passes 
to the front of the lateral epicondylc between the 
brachio-radiahs and brachialis, where it gives off the 
posterior interosseous branch. 

Branches 

Muscular : To the three heads of the triceps, to the 
anconeus, brachio-radialis, extensor carpi radialis 
longus and brachialis. 

Posterior cutaneous nerve of arm comes off in axilla, 
supplies skin on back of arm to near olecranon 

The lower lateral cutaneous nerve of arm perforates 
lateral head of triceps, accompanies cephalic vein to 
elbow, supplying the skin of the lower half of arm 
in front. 

The posterior cutaneous nerve of forearm supplies skin 
of lower part of arm, and back part^of radial side of 
forearm as far as the wrist. 

Posterior interosseous : Reaches the back of the fore- 
anif by piercing the supinator; there it passes between 
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* the superficial and deep layers of m'uscles to about 
middle of forearm, where it passes deep to extensor 
pollicis longus to reach the interosseous membrane, on 
which it lies as far as the wrist ; there it ends in a 
gangliform enlargement, from which there are given 
off filaments to the ligaments, etc. Supplies supinator, 
extensors carpi radialis brevis, digitorum communis, 
^igiti minimi® carpi ulnaris, pollicis longus and brevis, 
and indicis and abductor ix)llicis longus. 

The radial nerve then passes down lateral to the 
radial artery, under cover of the brachio-radialis, 
tq within 3 inches of the lower end of the radius, 
where the nerve passes backwards beneath the tendon 
of the brachio-radialis, and, becoming cutaneous by 
piercing the fascia on lateral sule of forearm, divides 
into two branches: 

Lateral : Supplies ball and lateral border of 
thumb, joining with the lateral cutaneous nerve of 
forearm 

Medial : Joins a branch of the lateral cutaneous and 
dorsal of ulnar. Jt gives off four dorsal digital nerves, 
thus : ist to medial side of thumb, 2nd to lateral side of 
index, 3rd to adjacent sides of index and middle, 4th 
to adjacent sides of middle and ring fingers. It thus 
corresponds in its distribution with the median 
nerve. 


THE THORACIC NERVES 

These are twelve in number. The ist comes out 
between the ist and 2nd thoracic vertebra^, and the 
greater part joins the brachial plexus. The last nerve 
emerges from between the 12th thoracic and ist lumbar 
vertebne. Each nerve at its exit from the interverte- 
bral foramen divides into an anterior and posterior 
primary ramus. The ist and 12th nerves, however, 
require a separate description. 

The POSTERIOR PRIMARY RAMI, or dofsal branches, 
pass backwards between the transverse processes and 
divide into lateral and medial branches, which emerge 
on either side of the middle division of the satro- 
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spinalis (longissipiiis thoracis), and supply the muscles 
of, the back. Cutaneous branches are derived from 
each of these sets, the six upper ones coming from the 
medial branches and the six lower ones from the 
lateral branches 



Pig. 54. — Diagram of an Intercostal Space, showing ihe 
Three Planes of Muscle, and the Detailed Course of 
THE Thoracic Nerve. 

The dotted line represents tlie pleura. 

• 

7 'he ANTERIOR PRIMARY RAMI, or intfrcostul nerves, 
are twelve in number on each side; each gives a white 
ramus to the corresponding sympathetic ganglion and 
receives a grey ramus from it 

The UPPER six pass forwards (see Fig. 54) in the 
intercostal spaces below the vessels* lying at first 
between the pleura and posterior intercostal mem- 
bran^. then between the intracostal and internal inter- 
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costal muscles; as they approadh the front they lie 
between the internal intercostal muscle and tjie 
pleura, extending forwards to the sternum, and cross- 
ing the internal mammary artery, to end as the 
anterior cutaneous nerves of the thorax by perforating 
internal intercostal and pcctoralis major. 

Branches 

Collateral : Comes off posteriorly, runs in neuro- 
vascular plane in lower part of space. Supplies inter- 
costal muscles, parietal pleura and periosteum of ribs. 

Lateral cutaneous : Given off midway between head 
oi rib and sternum. The ist intercostal nerve has 
no lateral cutaneous branch. Each branch pierces 
the intercostal muscles, and divides into anterior 
and posterior branches, which supply the mammary 
gland and skin. 

The lateral cutaneous branch of the 2nd nerve, 
or inter costo-brachial, does* not divide; it crosses the 
axilla, joins the medial cutaneous nerve of arm and 
supplies the skin of the medial side of the arm. 

The LOWER six pass like the upper ones to the front 
df the intercostal spaces, thence between the internal 
oblique and transversus abdominis to the sheath of 
the rectus, behind which they pass medially and then 
perforate that muscle to terminate near the middle 
line as anterior cutaneous branches 

Branches 

Collateral : as above. 

Lateral cutaneous : Supply the skin of the abdomen, 
having anterior and posterior branches. 

PECULIAR THORACIC NERVES .’ The is^ nerve : its 
anterior primary ramus is mostly consumed in the 
brachial plexus, which it reaches by passing obliquely 
across the neck of the ist rib, but a small branch is 
given off to the ist intercostal space, which has no 
lateral cutaneous branch. The \'zth nerve does not 
lie in an intercostal space, but below the 12th rib 
in front of the quadratus lumborum; it then pierces 
the lumbar fascia, passing forwards between trans- 
versus abdominis and internal oblique to end by 
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perforating rcjctus* is remarkable for the large size 
of its lateral cutaneous branch, which does not divide, 
but, piercing internal and external oblique, passes over 
iliac crest and supplies skin over gluteal region as far 
down as greater trochanter. 

THE LUM.BAR NERVES 

These are five on each side. * 

The POSTERIOR PRIMARY RAMI pass backwards be- 
tween the transverse processes and divide into medial 
and lateral branches. These are seen to be separated 
by the longissimns thoracis. The medial branohes 
end in the muscle*^; all the lateral supply muscles and 
the u piper three also give large cutaneous branches 
to gluteal region. 

The ANTERIOR PRIMARY R'Mi increase in size from 
above downwards, the upper two giving white rami 
and all five leceiving grey rami from the corresponding 
sympathetic ganglia; the upper three and greater 
part of the 4th form the lumbar plexus; the rest of the 
4th joins with the 5th to form the lumbosacral trunk. 

Lumbar plexus: Tormed in the jisoas by the ccJhi- 
miinications of the anterior primary rami of the four 
upper lumbar nerves in the following manner; 

The ist gives off the ilio-hypogastric, the ilio-in- 
giiinal, a branch to the genito-femoral, and a commu- 
nicating branch to the 12th thoracic and 2nd lumbar. 

The 2nd gives off branches to the genito-femoral 
and lateral cutaneous of thigh, and a communicating 
branch to the 3rd, which also forms jiart of the femoral 
and obturator. 

The 3rd gives off part of the lateral cutaneous of 
thigh, of the femoral, and of the obturator. , 

The 4th gives off a branch to the femoral, one to the 
obturator, and a communicating one to the 5th. 

Muscular branches are supiplied to the psoas 
and quadratus lumborum. 

Brayiches , 

Ilio-hypogastric : From ist lumbar, appears at upper 
part of lateral border of psoas, crosses quadratus 
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hunborum to iliac crest, and, pierci'hg tlje transversus 
abdominis, divides into: 

Lateral branch : Pierces two oblique muscles, crosses 
iliac crest behind lateral cutaneous of 12th thoracic 
nerve to skin of buttock. 

Anterior branch : Pierces internal oblique near 
anterior superior iliac spine and then external oblique 
ap^oneurosis above superficial inguinal ring to end in 
skin of hyjKjga^itric region. 

llio-inguinal : From 1st lumbar; passes over quad- 
ra tus lumborum and iliacus to iliac crest, pierces the 
transversus abdominis and internal oblique; it then 
accampanies the cord through canal and superficial 
inguinal ring, and is distributed tp the skin of the 
groin and the scrotum. 

Genito -femoral ; From 2nd lumbar, with a branch 
from ist. Passes on the psoas to inguinal ligament 
to divide into: 

Genital branch : Crosses external iliac arte^)^ enters 
inguinal canal through deep inguinal ring, accom- 
panies spermatic cord, and supplies the cremaster 
muscle. In the female (very small) it accompanies 
the^round ligament of the uterus (L. 2). 

Femoral branch : Passes beneath inguinal ligament, 
perforates fascia on lateral side of femoral artery, com- 
municates with intermediate cutaneous nerve, sup- 
plies small area of skin of upper and front part of 
thigh (L. i). 

Lateral cutaneous nerve of thigh : From loop be- 
tween 2nd and 3rd lumbar; perforates middle of 
lateral border of psoas, runs obliquely across iliacus, 
and enters thigh through fibrous sling beneath lateral 
part of inguinal ligament, where it divides into : 

interior branch : Contained at first in a tube of the 
fascia lata; supplies lateral part of anterior surface of 
thigh. 

Posterior branch : Supplies lateral surface of thigh 
to the middle. 

Obturator : From 2nd, 3rd, and 4th lumbar anterior 
to corresponding branches to femoral nerve; passes 
from medial border of psoas, near brim of pelvis and 
above obturator artery, but below external iliac, to 
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canal in up]>€ 4 - part of obturator foramen. In this 
canal it divides into: 

Anterior branch : Descends in front of adductor 
brevis, behind pectineus and adductor longus; it 
supplies the hip-joint, gracilis, adductor longus, 
adductor brevis, femoral artery, and a cutaneous 
branch to plexus under sartorius, sometimes to 
pectineus; communicates with accessory obturator 
when this is present. Siiiiplies skin above adductor 
tubercle. 

Posterior : Passes through obturator externus and 
behind adductor brevis; it supplies a large braneb to 
adductor magnus, and gives branches also to obturator 
externus, adductor brevis when the latter is not 
supplied by the anterior branch, and a branch along 
popliteal artery to knee-joint 

Accessory obturator : From 3rd and 4th lumbar or 
from obturator trunk; when present it passes down 
on medial side of psoas, over superior ramus of pubis, 
under pectineus, and supplies pectineus and hip- 
joint; communicates with the anterior branch of the 
obturator * 

Femoral : From 2nd, 3rd, and 4th lumbar, roots 
being given off posterior to those of obturator nerve; 
emerges from lower part of lateral border of psoas, 
and descends between that muscle and the iliacus, 
lying on the lateral side of the external iliac vessels. 
It supplies the iliacus and femoral artery whilst in 
the pelvis, and on emerging from it, beneath the 
inguinal ligament, it divides into branches, between 
which the lateral circumflex artery runs outwards 
Muscular branches : 

1 . To pectineus : Generally two, which pass medialjy 
under femoral vessels to muscle. 

2. To sartorius : Given off with intermediate 
cutaneous. 

3. 'To rectus : Which gives branch to hip-joint. 

4. To vastus lateralis : Which accomp^anies descend- 
ing branch of the lateral circumflex artery, and gives 
an articular branch to the knee-joint 

5. To vastus medialis : Which accompanies the deep 
b/a^ch of the descending genicular artery, and gives^ 
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off an articular branch to the knee-joint. 

6. To vastus intermedins : Two or three, the medial 
one supplying articularis genu and knee-joint. 

Cutaneous branches : 

1. Intermediate cutaneous : Pierces fascia lata 
3 inches belov- the inguinal ligament, dividing into 
two branches to supply the skin of the front of the 
thigh as far as the knee. Communicates with femoral 
of genito-femoral and medial cutaneous, and gives a 
brajnch to the sartorius. 

2. Medial cutaneous : Passes obliquely across to 
medial side of femoral artcr\^ and divides into: 
Anterior branch : pierces fascia lata in lower ^ of 
thigh; supplies skin of the lower J of medial side of 
thigh; communicates near the knee with saphenous. 
Posterior branch : Passes down posterior border of 
sartorius to knee, giving branches to plexus near that 
muscle, and linally is distributed to skin of the leg; 
communicates in the thigh with the obturator and 
th^ saphenous nerves, fonning in subsartorial canal 
a plexiform interlacement, the subsartorial plexMs. 

3. Saphenous : Accompanies femoral artery, lying 
on its lateral side as far as subsartorial canal, in whicli 
it crosses artery; leaves canal at its lower end by 
passing medially beneath sartorius. Here it be- 
comes subcutaneous, and is continued with tlie long 
saphenous vein along medial side of leg, behind 
medial border of tibia, and, passing in front of medial 
malleolus, is distributed on medial side of foot as far 
as ball of great toe. In its course it gives off a branch 
tc plexus under sartorius formed by obturator and 
medial cutaneous nerves, to patellar plexus, and below 
the knee to the skin on the anterior and medial sur- 
faces of the leg {mfra-patellur branch). 

4. Patellar plexus : This is formed by communica- 
tions between the anterior branch of the medial 
cutaneous, branches of the intermediate and lateral 
cutaneous nerves, together with the infra-i)atcllar 
branch of the saphenous nerve. 
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• Five in number. The roots of origin are in the 
cauda equina, and in this region the posterior root 
ganglia are placed inside the spinal canal, though 
outside the dura mater. Each nerve divides into 
anterior and posterior primary rami. 

The POSTERIOR PRIMARY RAMI of the Upper four 
emerge from the posterior sacral foramina, the fifth 
at the lower end of the spinal canal; tne upper three 
nerves divide into medial and lateral branches, the 
former supplying the multifidus spina?, the latter the 
skin over sacrum, coccyx, and posterior gluteal region; 
the two lower nerves do not divide, and supply fila- 
ments to skin ov^r coccyx, the 3th communicating 
with the coccygeal. 

The ANTERIOR PRIMARY RAMI decrease in size 
from above downwards. TI.3 uppier four issue from 
the anterior sacral foramina, the 5th emerging between 
sacrum and coccyx. Each nerve receives a grey 
ramus from the sympathetic. The first and part of 
the 2nd and 3rd nerves enter the sacral plexus, whilst 
the 4th and 5th enter the coccygeal plexus. Peljj/ic 
parasympathetic branches issue from the 2nd and 3rd 
(or 3rd and 4th) sacral nerves. 

The SACRAL PLEXUS is formed by the lumbo-sacral 
trunk (4th and 5th lumbar), anterior primary rami 
of the ist and part of the 2nd and 3rd sacral nerves. 
Lies on anterior surface of piriformis, behind the 
internal iliac (hypogastric) arteries and the rectum, 
and behind the pelvic fascia. 

branches 

Muscular : To piriformis, from ist and 2nd sacral. 

Nerve to obturator internus : To obturator intemus 
and gemellus superior, from 5th lumbar, ist and 
2nd sacral, emerges from pelvis through greater 
sciatic foramen, winds over ischial spine lateral to 
the internal pudendal artery, passes in through lesser 
sciatic foramen to medial surface of muscle, having 
first supplied superior gemellus. 

Nerve to quadratus femoris : To quadratus femoris 
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and gemellus inferior, given off ffrorn liimbo-sacral 
dord and rst sacral, passes on bone anterior to gemelli 
and obturator internus tendon to anterior surface 
of quadratus, giving on its way a branch to gemellus 
inferior and an articular branch to the hip-joint. 

Superior gluteal : From lumbo-sacral trunk (L. 4 
and 5) and ist sacral; passes out of greater sciatic 
foramen, above the piriformis, with the superior 
gtateal vessels< divides into a superior branch, which 
passes between the two smaller glutei, supplying tlie 
mediiis, and an inferior branch, suppljung the gluteus 
minimus and the tensor fasciie latai. 

I|lfGrior gluteal : I"rom the 5th lumbar, ist and 2nd 
sacral nerves; passes out of pelvis below the piriformis, 
at the lower border of which it runs backwards, and, 
dividing into numerous branches, enters deep surface 
of gluteus maximus towards its medial attachment. 

Posterior cutaneous nerve of thigh : Comes off from 
2nd and 3rd sacral nerves^ a cutaneous nerve to 
lower part of buttock, perineum, and back of thigh. 
It passes below the piriformis with the inferior gluteal 
artery, and runs beneath the gluteus maximus, and 
beiow this down the back of the thigh beneath the 
fascia lata, which it pierces in the popliteal space. 

Branches 

Perineal : To skin of upper and medial side of thigh: 
one of its larger branches turns medially over ham- 
strings, supplies scrotum, and joins the lateral scrotal 
branch of pudendal. 

Gluteal : Wind round gluteus maximus; supply the 
skin over lower part of buttock. 

Femoral : To skin of thigh, popliteal region, and 
upper part of c.alf of leg. 

Perforating cutaneous : From back of 2rid and 3rd 
sacral; perforates sacro-tuberous ligament and 
lower border of gluteus maximus, supplies skin over 
lower part of buttock. 

Sciatic: It is derived from the lumbo sacral trunk, 
the 1st, 2nd, and ^rd sacral nerves; the largest nerve 
in the body, and is the main continuation of the sacral 
plexus, lying in pelvis on piriformis. It passes out of 
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pelvis below the piriformis, and between the tuberosity 
.of ischium ahd greater trochanter, resting in turn 
upon the ischium, obturator iiitemus, quadratus 
femoris, and adductor magnus. It enters thigh 
deep to hamstrings, and is accompanied by the 
inferior gluteal artery, which supplies a branch to its 
substance (companion artery of sciatic nerve). At 
a variable distance between the sacral plexus and 
lower [)art of the thigh, but generally af)out tlie middle 
of the thigh, the nerve Infureates into tibial (medial 
popliteal) and common peroneal (lateral popliteal). 
In cases of division within the pelvis the lateral 
popliteal nerve pierces piriformis. Medial popliteal 
nerve is derived frpm all five nerves (L. 5 and S. i, 

2, 3), anterior divisions; lateral jiopliteal from posterior 
dlvisions of L. 5 and S i and 2. 'fhey arc nerves of 
flexor and extensor rompartrients respectively. 

BranciiI'.s Tin: TnirNK 

Muscular: Given off under bicefis to semimem- 
branosus, semitendinosus, both heads of biceps femoris, 
and to the medial [isrhial) part of adductor magrius. 
Branch to short head of biceps is derived from lateral 
popliteal, all the remainder from medial popliteal 
component of sciatic nerve. 

'I'lBiAL (medial PorLTTJvAL) ' Larger terminal branch, 
passes along middle of ]K)plitcal space to lower border 
of popliteus, where it formerly took the name of 
pnsU'YioY tibial , it is at first superficial cind lateral to 
the artery, but at the lower end of the space, under 
the gastrocnemius, crosses to the medial side. 

FtYanches 

Articular (3): One accompanies each of the medial 
superior and inferior genicular arteries, the third the 
middle genicular. 

Muscular ; To the gastrocnemius, one for each head, 
the lateral one supplying also the plantaris. To the 
soleus and to the popliteus \ the nerve; to the latter turns 
round lower border of muscle and enters it upon its 
anterior surface. 
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« Sural : Passes down leg siiperiitially between two 
heads of the gastrocnemius, pierces the deep fasciJ^ 
about middle of leg, there being joined by the lateral 
sural branch of the common peroneal; it then follows 
the course of the short saphenous vein round the 
lateral malleolus, and supplies skin of lateral side 
of foot and little toe, communicating with the 
sviperficial (musculo-cutaneous) on the dorsum of the 
foot. 

Tibial {Posterior tilnal — continuation of medial 
popliteal) : Begins at the lower border of the pophteus, 
and runs witli the posterior tibial vessels (p. 176) 
onKhe back of the deep muscles to interval between tlie 
medial malleolus and heel, whe|;e it divides into 
lateral and medial plantar. 1 1 is at first medial to the 
artery, but afterw^ards erosses to the lateral side. 

Hranchc'i 

Muscular : To soleus, tibialis posterior, flexor 
digitorum longus, and flexor hallucis longus, the 
latter accompanying the peroneal artery. 

Medial calcanean : Pierces flexor retinaculum, to 
su*pply skin of heel and medial side of sole of foot. 

Medial plantar : Larger terminal branch of the 
tibial; accompanies medial plantar artery along 
medial side of foot, tlu* larger nerva; thus accom- 
panies the smaller artery. Corresj^onds in distribu- 
tion to median nerve of hand. It pas.ses between the 
abductor hallucis and flexor digitorum brevis to divide 
opposite the bases of the metatarsal bones into four 
branches, the most lateral of which communicates 
with the lateral plantar. 

Branches 

tt 

Cutaneous : To medial side of sole. 

Muscular : To abductor hallucis and flexor digi- 
torum brevis. 

Articular : To tarsal and metatarsal articulations. 

Plantar digital (4) : The ist supplies medial border 
of I St toe and the flexor hallucis brevis, the 2nd 
supplies the adjacent sides of the ist and 2nd toes 
and the ist lumbrical, the 3rd supplies the adjacent 
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sides of the 2nd and ^rd toes, and the 4th supplies the 
acjjacent sides 'hf the 3rd and 4th toes and joins a' 
branch from the lateral plantar. 

Lateral plantar : Corresponds in distribution to 
ulnar nerve in hand. Passes across to lateral side of 
foot with lateral plantar artery, supplying on its 
way lateral side of sole, the abductor digiti minimi 
and flexor digitorum accessorius; at the lateraj 
border of the latter muscle it divicfes into two 
branches : 

Superficial : Which divides into two plantar digital 
nerves, one supplying the lateral side of the little toe, 
the flexor digiti minimi brevis, and the two interossei 
of the 4th space; the other supplies the adjacent sides 
of the 4th and 5th toes and communicates with the 
medial plantar. 

Deep or muscular: Acconipames deep part of 
plantar artery, supplyiiag adductor hallucis (ob- 
iupic and transverse heads), three lateral liimbricals 
and intc'rossei oi three medial spaces 


Common Pjcronk.vl (lateral T'OPliteal) 

Passes along the ])()pliteal space under cover of and 
medial to hi('e])s teiuhju, then over lateral head of gas- 
trocnemius lo the libula; winds forwards round the 
neck ot that bone and pierces the peroneus longus, and 
in that muscle divides into deep peroneal (anterior 
tibial] and superhcial jieroneal (musculo-cutaneous) 
nerves. 


Branches 

Articular (2): Generally given off together, accoifi- 
jiany lateral superior and inferior genicular arteries. 

Lateral cutaneous : Supply skin of back and lateral 
side of leg in upper third. 

Lateral sural [Sural communicating : Arises close to 
head of fibula and joins the sural of "posterior tibial. 

Deep peroneal [Anterior tibial) : Passes to front of 
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interosseous membrane by piercing extensor digitorum 
longus to reach lateral side of anterior libial artery, 
with whicli it descends on interosseous membrane to 
the ankle-joint, where it bifurcates into a medial and 
lateral branch; it lies in middle ^ of leg, in front of 
artery, and in lowest J. again lateral to ’1. 

Branches 

r ^ 

Recurrent articular : A branch to knee, which accom- 
panies anterior tibial recurrent artery to joint. 

Muscular : To tibialis anterior, extensor digitorum 
longus, peroneus tertius, and extensor hallucis longus 

Lateral : Passes laterally beneath the extensor 
digitorum brevis; supplies the Extensor brevis, and 
the articulations of the tarsus and metatarsus. 

Medial : Accompanies dorsalis pedis artery to ist 
interosseous space, lying lateral to it; supplies adjacent 
sides of ist and 2nd toes:‘ communicating with the 
superficial peroneal (musculo-cutancoiis). 

Superficial peroneal {Muscnlo-cutancom) : Supplies 
peroneus longus and brevis, and cutaneous branches 
to dorsum of loot. It passes down between peronei 
and the long extensor of toes, piercing deep fascia at 
lower i of leg. 


Branches 

Muscular : To peroneus longus and peroneus 
brevis. 

Cutaneous : To lower part of leg. 

Medial : Passes over ankle to medial side of ist toe 
and adjacent sides of 2nd and 3rd toes; communicates 
v^ith saphenous and deep peroneal (anterior tibial) 
nerves. 

Lateral : Supplies adjoining sides of 3rd, 4th, and 
5th toes; communicates with sural. 

Pudendal : Comes off from the 2nd, 3rd, and 4th 
sacral nerves, piisses out of greater sciatic foramen 
between piriformis and coccygeus, medial to sciatic 
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nerve, winds over aacro-spinous ligament medial to 
internal pudendal artery, and re-enters pelvis through* 
the lesser foramen lying on medial side of internal 
pudendal artery; it then enters, with accompanying 
vessels, the pudendal canal in the obturator fascia on 
the lateral wall of the ischio-rectal fossa and divides 
into its three branches. 


Branches 

1 . Inferior rectal (hcpmorrhoidal) : Arches over ischio- 
rectal fossa to siip])ly external sphincter, skin of anus; 
communicates with perineal of posterior cutaneous 
nerve of thigh and scrotal nerves. 

2. Perineal : Larglest terminal bianch, accompanies 
artery, and divides into: 

Scrotal or labial, two in nunrber: the medial passes 
with scrotal artery either under or over the superficial 
transversus perinei to supply the scrotum; the lateral 
gives a branch to the anus, and, piercing the mem- 
branous layer of the superficial fascia, supplies the 
scrotum, joining the perineal of posterior cutaneous. 

Muscular branches supply transversi perinei, ischio- 
carvernosus, bulbo-cavernosiis (bulbo-spongiosus), 
sphincter urethra), ('xternal sphincter and levator ani. 

Nerve to bulb : fherces bulbo-cavernosus (bulbo- 
spongiosus) and supplies bulb. 

3. Dorsal nerve of the penis : Accompanies internal 
pudendal artery deep to perineal membrane lying 
lateral to the artery, pierces the iierineal membrane 
and the suspensory ligament to reach dorsum of penis, 
along which it runs as far as the glaiis, gives off many 
branches to supply the organ, and joins branches ^f 
the s>Tnpathetic. In the female this nerve is dis- 
tributed to the clitoris. 


CoCCYGKAL PlJ:.XUS 

Perineal branch of fourth sacral*: Leaves pelvis 
between coccygeus and levator am, supplying each 



284 


AUTONOMIC NERVOUS SYSTEM 


on its pelvic surface. In pelvfs supplies external 
' sphincter (superficialis), peri-anal slr.in and dartos 
muscle. 

The anterior ramus of the 5th sacral emerges 
from sacral hiatus, and turning forward pierces 
coccygeus. It is joined by a small branch from the 
4th sacral and anterior ramus of coccygeal nerve to 
form coccygeal plexus; from this the coccygeal 
herve arises. 1 It pierces the sacro-tuberous ligament 
to supply the skin over the coccyx. 

U i<: K M A '1' o M li s 

The skill of the trunk is supplied seginentally by 
the intercostal nerves. In the limbs a similar seg- 
mental supply is furnished by the cutaneous nerves. 
The area of skin supplied by one spinal nerve is called 
a dermatome. The arrangement of the limb derma- 
tomes is shown in Fig. 55. Note that at the anterior 
and posterior axial lines discontinuous dermatomes 
lie in contact with each other, the dermatome of 
the central root ol each plexus lying at the extremity 
O- the limb (C. 7 for hand, S. t for foot). Such peri- 
pheral dermatomes on the limb have no contact with 
skin of body wall. Adjacent dermatomes overlap 
considerably (not shown in Fig. 55) but there is no 
overlap across the axial lines. 

Note. — Kiiowledj^o of (lermatomci* rojiuins iinccrtajn; any 
chart (as Ing. 55) is only approximate 


THE AUTONOMIC NERVOUS SYSTEM 

This is the visceral (splanchnic) part of the nervous 
system and comprises the nerve-supply to the viscera, 
glands and bloodvessels, and to non-skeletal muscle 
in general throughout the body. It consists of a 
sympathetic system and a parasympathetic system. 
All the efferent fibres of the sympathetic arise in the 
thoracic and upper lumbar parts of the spinal cord; 
the parasympatnetic fibres are incorporated in certain 
of the cranial and sacral nerves. All the efferent 
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—The Arrangement of the Dermatomes of the Limbs (approximate). 
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^ The pre-ganglionic fibres, which are medullated, 
pursue a course of variable length within the nerve, 
spinal or cranial, as the case may be, with which they 
are associated, and, leaving the nerve, make their way 
to the particular ganglion to which they are destined. 

In the case of the spinal nerves, the pre-ganglionic 
fibres constitute the white rami communicantes. 
They arise from cells in the lateral column of the 
CO* j, and leave through the anterior nerve roots from 
the first thoracic nerve to the 2nd lumbar nerve 
inclusive. (Kigs. 56, 57), 

The posi-ganghonic fibres conduct the nervous im- 
pulse to its final destination, and usually they are 
non-medullatcd. In the case of the spinal nerves, 
they constitute the grey rami communicantes. The 
latter are reincorporated in the spinal nerve, and 
are thus distributed with it. Other posl-ganglionic 
fibres make their way to the viscera either directly or 
by way of the blood vessels. 

The ganglia of the autonomic system form three 
groups- — 

(1) Lateral ganglia of the sympathetic trunk. 

(2) Collateral ganglia or plexuses. 

(3) Tenninal or distal ganglia in the walls of the 

structures su implied. 

The sympathetic pre-ganglionic (connector) fibres 
go to cell stations in either the lateral or collateral 
ganglia, while the parasympathetic pre-ganglionic 
fibres usually have theirs in the terminal ganglia. 

The lateral ganglia he along the sympathetic trunks 
which are jdaced one on each side of the vertebral 
dolumn, extending from the level of the second 
cervical vertebra downwards. Each ganglionic chain 
comprises three cervical, eleven thoracic, four lumbar 
and four sacral ganglia. 

The ganglia from the first thoracic to the 2nd 
lumbar receive from the corresponding spinal nerves 
white communicating branches. The only remaining 
white communicating branches are those given off 
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from the second and third sacral nerves, and these 
belong to the parasympathetic. To every spinal ' 
nerve, without exception, there is given off a grey 
communicating branch. The post-ganglionic fibres 
winch constitute this branch are thus distributed 
with the spinal nerve. Numerous pre-ganglionic 
fibres, having their cell stations in the collateral 
ganglia, pass without interruption through the 
lateral ganglia, and among these are the splanchnic 
nerves. 

From the cervical ganglia, which receive their 
white branches from the first and second thoracic 
nerves, grey branches are given off to the cervical 
nerves. Post-ganglion ic fibres also proceed to the 
dilator piipilhc and to the unstriped muscle in the 
iipjier eyelid and at the back of the orbit; to the buccal 
and salivar}^ and lachrymal glands by way of the 
plexuses along the carotid vessels and their branches. 

The collateral ganglia comprise various plexuses: 
in the thorax the cardiac and pulmonary and oeso- 
phageal; in the abdomen, the cceliac, aortic and hypo- 
gastric plexuses. 

The terminal ganglia lie in the muscular walls pf 
certain of the viscera. A summary of the distribution 
of the sympathetic and parasympathetic is given in 
the apj'>cndcd scheme (p. 290). 

The cell stations of the parasympathetic fibres 
contained in the oculo-motor, facial, and glosso- 
jiliaryngeal nerves arc found in the cranial autonomic 
ganglia 


Cranial AutonoiMic Ganglia 

In parasympathetic system, excitor cells usually 
scattered in walls of viscus. In head they are grouped 
into four ganglia, ciliary, spheno-palatine. sub- 
mandibular and otic. All contain parasympathetic 
cells only. In addition to white parasympathetic 
root, each has sensory and sympathetic roots. Otic, 
in addition, has motor root for tensor tympani and 
tensor palati muscles. All these fibres pass through 
the ganglia without relay. The study of the four 

. L»- 
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• THE ARRANGEMENT AND DISTRIBUTION 


I Origin. 

i 


Cranial parasy..i- j Mid-brain. 
pathetic i Medulla. 


Nerves carrying 
Pre-gangltonic 
Fibres. 


Oculo-inotor. 

I Ncrviis 
j intcnncdius. 
j Glosso-pharyngeal. 

I Vagus 


Sympathetic 


II 


I 


' Thoraco - lum- First thoracic nerve 
i bar cord. to second lumbar 

inclusive. 


Sacral parasym- Sacral cord, 
pathetic 


! Second and third or 
I third and fourth 
I sacral nerves 


• From Grant JJassie’s “ Surgical Anatomy/’ with the 
author’s kind permission. 
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OF THE AUTONOMIC NERVOUS SYSTEM 


Cell Station and 
Synapse. 


Ciliary ganglion. 

Splicno- palatine, 
otic, submandib- 
ular and sublin- 
gual ganglia. 

NIostly in the vis- 
cera supplied. 


Lateral ganglia 
of the sympa- 
' thetic trunk, al- 
so collateral gan- 
glia in the car- 
diac, pulmonary, 
oesophageal, cce- 
, liac, aortic, me- 
; seiiteric and hy- 
pogastric plex- 
uses 


Distribution 


Constrictor 
pupillae and 
ciliary muscles 

Salivary glands. 

Heart and bron- 
chi. 

Alimentary canal , 
liver, gall-blad- 
der and pan- 
creas. 


Dilator * pupilhe 
muscle. 

Sweat glands, 
hairs and blood- 
vessels of the 
body wall and 
skin. Heart 

Visceral blood- 
vessels. 

Alimentary canal 
and its as.soci- 
ated glands of 
secretion 


Ilffect of Stimula- 
tion. 


Contraction of thc^ 
pupil and accOlfi- 
modation. 

Increased flow of 
saliva. 

Slowing of tke 
heart beat. 

Increased peristal- 
sis. 

Relaxation of 
sphincters. 

Dilatation of the 
pupil 

Secretion of sweat, 
erection of hairs^ 

Acceleration of the 
heart beat. 

Inhibition of peri- 
stalsis. 

Contraction of the 
s]>hincters of the 
bladder and rec- 
tum. 


Emptying of the 
bladder and rec- 
tum, their sphinc/- 
ters being at the 
same time re. 
laxcd. 


Terminal for the l31a<lder. 
most part in the. Rectum, 
viscera sup])licd I Genitalia. 

{i.e., derivatives 
1 of cloaca.) 
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ganglia will be simplified if no, nerve fibre is ever 
’ thought of without visualising the site of its cell body 
(Fig. 58). In all cases sensory root has cell body in 
trigeminal ganglion, sympathetic root has cell body 


^Tr iqeminal 

^Ganglion 


Sensory 

Root 



Fig. 58. — Basic Plan of Tiit Cranial Autonomic 

C» AN GLIA. 


in superior cervical ganglion, and parasympathetic 
cell bodies vary with the ganglion (see accounts of 
individual ganglia). 


THE SYMPATHETIC SYSTEM 

The sympathetic fibres arise in the lateral horn of 
the grey matter of the spinal cord, and leave the 
cord in the anterior nerve-roots. They pass from 
the nerve to a sympathetic gang^on as a while 
{\nedullated) ramus communicans] after synapse they 
leave the ganglion either to be distributed independ- 
ently, or to rejoin the spinal nerve as a grey ramus 
commuvicans. 

The Sympathetic Trunks 

two in number, Extend the whole length of the verte- 
bral column. They consist of ganglia, united by 
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intervening cords, And are placed partly in front* 
and partly by tfhe side of the vcrlebne. Above they 
are connected with two plexuses entering the 
cranium, and below they join together in front 
of the coccyx. The parts of the cords are named 
according to the region they occupy — viz. cervical, 
thoracic, lumbar, and sacral. The cervical portion 
has three ganglia, whilst in the rest of its extent each 
cord contains ganglia one less in niiml^er than'^the 
vertebne. 

From each ganglion is given off to the anterior 
primary ramus of the corresjionding spinal nerve at 
least one (grey) communicating branch; the anteribr 
primary rami of th,e thoracic and first two lumbar 
nerves give off white medullated branches to the 
corresponding ganglia. The inter-ganglionic cords 
are composed of white fibres, the former being 
continuous with the filaments from the spinal nerves. 

The cervical part of ’the sympathetic trunk lies 
behind the carotid sheath, adherent to the ynever- 
tebral fascia, and contains three ganglia. 

I. The SUPERIOR CERVICAL GANGLION, a flatten^ 
mass about i inch long, lies on the prevertebral fascia 
behind the carotid sheath, opposite the 2nd and 3rd 
cervical vertebra'. 


Ihcnii hrs 

Communicating : With the anterior I^rimary rami 
of ist, 2nd, 3rd, and 4th cervical nerves, with the 
suiierior and inferior ganglia of the vagus, with the 
hypoglossal, with the inferior ganglion of the glosso- 
pharyngeal. 

Pharyngeal i^erves and plexus : The pharyngeal 
nerves are given off from the front of the superior 
cervical ganglion, and pass forwards and down- 
wards, to join with branches from the vagus and 
glosso-jiharyngeal nerves to form the pharyngeal 
plexus, which lies on the middle constrictor muscle. 

The superior cardiac nerves : The right superior 
cardiac nerve comes off by two roots from the superior 
cervical ganglion It passes downwards behind the 
carotid sheath, but in front of the inferior thyroid 
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» artery and recurrent laryngeal herve. It then goes 
either behind or in front of the subcla'C'ian artery, and, 
coursing along the innominate, ends in the deep 
cardiac plexus. In the middle of the neck it com- 
municates with the external laryngeal, lower down 
with the superior cardiac branches of the vagus, in 
the thorax with the recurrent laryngeal, and with 
pther sympathetic branches in its whole course. 

*"^'he left superior cardiac nerve has the same connec- 
tions in the neck as the right nerve. On entering the 
thorax it passes along left common carotid a^lc^>^ 
and, crossing the arch of the aorta, joins the superficial 
civrdiac plexus. 

Branches to vessels : Filaments are given to the 
external carotid artery, which are prolonged to its 
branches. 

Ascending or carotid branch lies behind internal 
carotid artery, enters carotid canal, and divides into : — 

(a) T.ateral division * ^distributed to internal car- 
otid; communicates with tympanic branch 
of glosso-pharyngeal, and forms the carotid 
plexus 

(t) Medial division : Distributed over internal 
carotid artery, thus communicating with 
the lateral division, and prolonged to form 
the cavernous plexus. 

The carotid plexus lies on the lateral side of the in- 
ternal carotid artery at its 2nd bend. 

Branches 

Communicating : To the abducent nerve and tri- 
geminal ganglion. 

^ The deep petrosal nerve passes from the plexus 
ttrough the hiatus, to join the greater superficial 
petrosal nerve in foramen lacerum, aiul form the 
nerve of the pterygoid canal. 

Tlie carotico-tympanic nerves pass backwards in 
small canals in the processus cochlearifomiis, to join 
the tympanic plexus. 

The cavernous plexus lies below and to the medial 
side of last bend of the internal carotid artery. 
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' Branches , 

Commn7ncat%ng . To the oculo-motor, trochlear, and 
o'phthalmiQ division of trigeminal nerve. 

Ganglionic : The sympathetic root of the ciliary 
ganglion passes into the orbit. It is generally joined 
to the sensory root from the naso-ciliary of the 
ophthalmic. Yaso-constriclor, 

Loyig ciliary : Enter orbit with naso-ciliary nerve, 
motor to dilator pupillae muscle (trigeftiinal fibrjg^^f 
long ciliary nerves sensory to iris and ciliary body). 

2. The MIDDLE. cKRvicAi, GANGLION iisiially lies 

on the inferior ihvroid artery, opposite the 6th 
cervical vertebra. • 

Branches 

Commuilicating :* To the anterior pnmjiry rami of 
the 5th and 6th cervical nerves. 

Thyroid : To the thyroid glaiiid, communicating with 
external and recurrent laryngeal nerves, .and with the 
cardiac nerve from the ».siiperior cervical ganglion. 
Distributed ah'Ug inferior thyroid artery to larynx 
and ])harynx below levid of vocal cords and, in 
continuity, to wliole trachea and oesophagus down to 
lung roots '• 

Middle or great cardiac nerve : On the right side 
passes in front or behind subclavian artery to the front 
of the trachea, and joins the deep cardiac plexus. 
Communicates in the neck wdth the superior cardiac 
and recurrent laryngeal nerves. On the left side it 
lies between the left carotid and left subclavian 
arteries, and joins the deep cardiac plexus. 

3. The INFERIOR CERVICAL GANGLION Hes between 
the transverse process of the 7th cervical and the neck 
of the ist rib, behind the vertebral artery, medial to 
the costo-cervutal trunk. 

Brant hes 

Communicating : To the anterior primary rami of 
the 7th and 8th cervical nerves. 

Inierior cardiac nerve : l^asses behind the subclavian 
artery, joins recurrent laryngeal, and enters the deep 
cardiac ])lexiis. • 

Branches to vessels : Brandies are given to form a 
plexus round the vertebral artery. 
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, Stellate Ganglion: When presefnt lies over neck of 
first rib. Is a fusion of inferior cervical with fir;?t 
thoracic ganglion. 

Ansa subclavia: Formed of fibres which pass in 
front of subclavian artery; main part of cervical 
sympathetic trunk passes into neck behind that 
vessel. 

The THORACIC PART of the sympathetic trunk lies 
6y,the side of the vertebne over the necks of the nbs 
near their heads. Bound down by parietal pleura 
anterior to intercostal neiiro- vascular bundles. The 
ganglia are eleven (u-sually) or twelve in number, and 
each has grey and white rami with th(* corresponding 
intercostal nerve. 

Branches of the upper 6 ganglia are given off to the 
thoracic aorta, vertebne, ligaments, and from the third 
and fourth to the aisophageal and pulmonary plexuses. 

Branches from the Lower 6 or 7 ganglia : 

The greater splanchnic nerve : Formed by the union 
of branches from the 5th, 6th, 7th, 8th and 9th 
ganglia. It jiasses medially over the bodies of the 
vertebra}, perforates the crus of the diaphragm, and 
efids in the cceliac ganglion. 

The lesser splanchnic nerve comes from the loth and 
nth ganglia, passes with the great splanchnic nerve, 
and ends in the cicliac ganglion. 

The lowest splanchnic nerve comes from the 12th 
ganglion (if present). It pierces the crus of the 
diaphragm, and ends in the renal plexus, and partly 
in the cmliac plexus. 

The LUMBAR PART of the ganglicited cord lies, nearer 
the middle line than the thoracic, on the bodies of the 
vertebrae at the medial margin of psoas. Thoracic 
cqrd reaches lumbaT cord by passing behind medial 
arcuate ligament. 

Upper two ganglia receive white rami, all give 
grey rami to corresponding lumbar nerves; rami 
pass under fibrous arches of psoas. The ganglia give 
off branches to the aorta, and other branches to form 
the hypogastric plexus. 

The SACRAL PART of thc sympathetic trunk lies to 
the medial side of the anterior sacral foramina, and is 
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united with its opposite fellow at the lower end of the 
sacj-um by a cord* in the middle of which there is some- 
times found a coccygeal ganglion or ganglion impar. 

Branches are given from the ganglia to sacral nerves 
and the pelvic plexus. 

The Frevertehral (Collateral) 
Plexuses of the S ympathettc , 

» . J 

The CARDIAC plexus lies against the aorta 
pulmonary artery . It is divided into two parts, super- 
ficial and deep. 

The superficial cardiac plexus lies in the concavity 
of the arch of the aorta in front of the ligamentum 
artenosuni. It is oom posed of the left superior 
cardiac nerve of the sympathetic, the inferior cervical 
cardiac of the left vagus nerve, and branches from 
the deep plexus. The plexus gives branches to the 
anterior pulmonary plexus of the left side, and ends 
in the right coronary plexus which accompanies the 
right coronary artery. 

The deep cardiac plexus lies between the arch of the 
aorta and the tracliea. It consists of right and left* 
halves which frcch^ communicate. The right half lies 
above the right branch of the pulmonary artery; the 
left half lies on the left of the trachea, close to the 
ligamentum arteriosum. 

Afferent branches : 

(а) All the cardiac branches from the cervical 

ganglia of the sympathetic, except tlie left 
superior nerve. 

(б) All the cardiac branches of vagi and recurrent 

laryngeals, except the inferior cervical 
cardiaft of the left vagus. 

Efferent branches of the right side join the super- 
ficial cardiac jdexus to form the right coronary plexus, 
and others are distributed to the right atrium. 

Efferent branches of the left side mostly end in the left 
coronary plexus, which accompanies the left coronary 
artery, and in the superficial cardiac plexus 

Pulmonary Plexus (p. 296). 

UiSOPHAGEAL PlEXUS (p. 296). 
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The casLiAC plexus is thef largest prevertebral 
plexus. It lies behind the ptancreas and inferior vena 
cava, in front of the aorta and crura of the diaphragm. 
It surrounds the origin of the coeliac artery, extending 
laterally to the suprarenal glands. It receives the 
greater and lesser splanchnic nerves and part of the 
right vagus. It contains several ganglia, and branches 
are given off from it to accompany the bloodvessels 
'iQ the viscera, and to form secondar^^ I)lexiises on 
these arteries 

The coeliac ganglia, one in each half of the cceliac 
plexus, lie on the medial side of the suprarenal glands, 
the right one lying behind inferior vena cava. The 
greater splanchnic nerve enters its upper end. 

The phrenic plexus accompanies the arteries to the 
diaphragm. On the right side near the suprarenal 
gland is the phrenic ganglion, connecting together 
the phrenic nerves of the spinal and sympathetic 
systems. , 

The suprarenal plexus is derived from the cceliac 
plexus and the lateral part of the ccxdiac ganglion. 
It is joined by branches of one of the splanchnic 
•nerves. 

The renal plexus is derived from the cceliac ganglion 
and partly from the coeliac and aortic plexuses, and 
receives the lowest splanchnic nerve. It lies along the 
renal artery, and contains numerous small ganglia. 

The testicular plexus comes off from the renal and 
aortic plexuses. 

The superior gastric plexus accompanies left gastric 
artery along the lesser curvature of the stomach, com- 
municating with the vagus nerves. 

The hepatic plexus accompanies hejiatic artery into 
the substance of the liver. Commfinicates with the 
'left vagus, and the right suprarenal plexus. Gives off 
the cystic, pyloric, right gastro-epiploic and pancreatico- 
duodenal plexuses. 

The splenic plexus accompanies splenic artery to the 
spleen, and is joined by the right vagus. It gives off 
the left gastro-epiploic and pancreatic plexuses. 

The superior mesenteric plexus accompanies superior 
mesenteric artery. 
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^AORTIC Plexus 

The aortic plexus rtes on the anterior surface of the • 
abdominal aortti. It gives off the inferior mesenteric 
and part of the testicular plexuses. It ends in the 
hypogastric plexus. 

The HYPOGASTRIC PLEXUS lics over sacral pro- 
montory between the two common iliac arteries; 
it is formed by the termination of the aortic plexus, 
together with branches from the lumbar ganglij 
(the so-called presacral nerves). It efivides bijl^w 
into two parts, which form the pelvic plexuses. 

The PKLvic PLi:xusKs: Two in number. Each is 
conij)oserl of a division of the hypogastric plexus 
joined Avdli l)ra[ichcs from the sacral ganglia and frcAn 
the jiid and 3rd sacral nerves (parasy mjiatlietic). 

'I'he following plexuses are derived from the pelvic 
plexuses : 

The rectal plexus to the rcci jin and anal canal. 

The vesical plexus to the Madder, with secondary 
plexuses in the male to the vas deferens and to the 
seminal vesicles 

The prostatic plexus to the prostate gland, giving 
off the cavernous nrrves of the penis, 

[The vaginal plexus to the vagina. * 

'Fhc uterine plexus accompanvmg the uterine artery 
to the uterus ] 
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The Sense Organs 


THE EAR 

The car is composed of three parts -external, 
middle, and internal. 


The External Ear 

The external ear consists of the auricle and the 
external auditory meatus. 

«. The auricle (pinna) is a plate of yellow elastic 
cartilage covered with skin, and attached to the 
commencement of the meatus; it has numerous ridges 
and depressions. 

For the muscles of the auricle see j) 47. 

The external auditory meatus reaches from the 
bottom of the concha to the tympanic membrane; 
it is inches long. It is arched slightly upwards, 
and is directed forwards and medially; it is formed 
partly by cartilage and partly by bone. The lateral 
or cartilaginous part is continuous ^yitli the auricle, 
^nd is about ^ inch long. The cartilage does not 
form a complete tube, being deficient at the upper 
and back part, the interval being filled by fibrous 
tissue. The medial or osseous part is longer than the 
cartilaginous ; at its medial end there is a groove 
round the sides and floor for the insertion of the 
tympanic membrane. The external meatus is lined 
by skin, in which are hairs and ceruminous glands, 
which latter secrete the ear-wax. 
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The Middle Ear or Tympanum’ 

(Fig- 59) 

The middle ear is contained in the temporal bone. 
It comm Lin icates with the pharynx by the auditory, or 
pharyngo-tympanic (Eustachian) tube, and is tra- 
versed by a chain of bones, which transmit sound 
vibiations from the t 3 mipanic membrane to the 
internal ear. 

The tympanic cavity is bounded laterally by thtf 
meatus and tymjianic membrane, medially by ^ne 
lateral wall of the internal ear; its upper part 
cpitympamc (recess) communicates posteriorly with 
the tymjianic antrum by the adit us. , 

The roof is formed by a thin plate of bone (tegmen 
tympani) sej)arating* the middle ear from the middle 
fossa of the skull. 

The floor is formed by the roof of the jugular fossa. 

The lateral wall is formed by the tympanic mem- 
brane and the bone aroin|d it; the following fissures 
are seen • 

The squamo-tympanic fissure. Tlirough which the 
anterior ligament of the malleus and anterior tym- 
panic branch of maxillary artery ])a.ss • 

Aperture of the posterior canahcidns for chorda 
tympani : Leading to a canal which o[)ens into the 
canal for facial nerve. 

Aperture of the anterior canaliculus for chorda 
tympani : Leading to the canal for chorda tymjiani, 
through which the nerve passes to join the lingual. 

The medial wall presents the following: 

'fhe fene'^tra vestibuh (foramen ovale) : Leading into 
the vestibule, closed by a ligament an(l the base of the 
stapes. 

The promofMory : Placed below the fenestra 
vestibuli; formed by the projection of the first tuAi 
of the cochlea. 

The fenestra cochlecs (foramen rotundum) lies at the 
bottom of a funnel-shaped depression behind the 
promontory. It is closed by a membrane, the 
secondary tympanic membrane, which covers an aper- 
ture in the bone leading to the scalA tympani of the 
cochlea. 
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The prominence of the facial canal, for the facial 
* nerve, running backwards along the upper part of the 
medial wall, and then turning downw^irds in the 
medial wall of the aditiis. 

The posterior wall presents above, the large aperture 
(aditus) to the tympanic antrum and below: 

Tlie pyramid, which is placed just behind the 
fenestra vestibiili; it contains the sta})edius muscle, 
f^S^tendon oi which projects through the apex. 



Fig. 59. — Right Middle Far viewed from Lateral Aspect. 

The vestibule, with beriiicircular canals behind and cochlctT in 
front, .are projected as though they could be seen through 
the middle car. 

The anterior wall shows the following: 

The canal for the tensor tympani, opening just 
anteriorly to the fenestra vestibuli. » 

*’The auditory, or pharyngo-ivmpunic [hit'^taclnan) 
tube lead.s into the pliarynx. l^art is clastic cartilage 
and part bone. The medial or cartilaginous part is 
trunii^et-shaped, and terminates in an oval opening at 
the side and upper part of the naso-pharynx. Tlie 
osseous portion is placed along the angle of union of the 
squamous and pdtroiis portions of the temporal bone, 
and is about \ inch long. Below this a thin plate of 
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bone separates the tjimpanum from the carotid canal. 

The processus cochlearifortnis : A process of bone ' 
lying between and separating the canal for the tensor 
tympani and the auditory (pharyngo-tympanic) tube. 

The tympanic membrane is the membrane which 
separates the external and middle ears. It is 
inserted into the groove in the osseous portion of the 
external meatus, and is placed obliquely across the 
opening, forming with the floor of the m«itus an angl^ 
of 55 degrees. It bulges into the middle ear, so fhai 
its lateral surface is concave. Attached to its medial 
surface is the malleus. 

The upper part of the membrane is thin and loosp, 
and known as the pars Jiaccida. 

The ossicles of th^ tympanum are; 

1. The malleus. 

2. The incus. 

3. The stapes. 

The malleus, or harnmei*, consists of: 

The head : The thickened upper part, presenting on 
the posterior surface a facet for articulation with the 
body of the incus. , 

The neck ', a constriction below the head. 

'I'he handle ■ A long tapering process passing down- 
ward, and attached laterally to the tympanic mem- 
brane. 

The anterior process : A slender spicule passing from 
llie neck downwards and forwards towards the petro- 
tympanic lissure. 

The lateral process : Arises from the root of the 
handle and projects laterally to be attached to the 
tympanic membrane by the anterior and posterior 
malleolar folds #which bound the llaccid part of the 
membrane. » 

The incus, or anvil, consists of: 

'J'he body : Articulating 111 front by a saddle-shaped 
facet with the head of the malleus. 

The short process : Attached to the margin of the 
aditus. 

The long process : Pa.sses downwaVds, behind and 
parallel to the handle of the malleus. The tip projects 
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medially, and ends in the leniiform nodule, which 
* articulates with the head of the stapeg. 

The stapes closely resembles a stirrup. It consisl5 
of : 

The head : Looking laterally, and articulating with 
the lentiform nodule of the incus. 

7'he base : Fixed to the membrane closing the 
fenestra vestibuli. 

The limbs,' Arising from a constricted part, the 
neC^.., pass medially to the extremities of the base. 
The anterior limb is shorter and straighter than the 
posterior. 

^The ligaments unite the chain of bone to the 
adjacent walls of the tympanum. I'hey are: 

The anterior ligament of the malleus : Passing be- 
tween the root of the anterior process and the 
petro- tympanic fissure. 

The lateral ligament of the malleus : Passing be- 
tween the lateral process and the posterior malleolar 
fold. 

The superior ligament of the malleus : Passing 
between the head of the malleus and the roof of the 
t/'^mpanum. 

The posterior ligament of the incus : Passing between 
the short process and the posterior wall of the tym- 
panum. 

The annular ligament of the stapes connects the base 
of the stapes with the edge of the fenestra vestibuli. 

In addition capsular ligaments of elastic tissue 
surround the synovial joints of malleus with incus and 
incus with stapes. 

The muscles : 

The tensor tympani arises from the< cartilage of the 
auditory (pharyngo-tympanic) tube, and from the 
bony canal in which it lies. The tendon turns round 
the end of the processus cochleariformis, and is 
inserted into the medial border of the handle of the 
malleus, near its root. Supplied via otic ganglion 
from mandibular division of trigeminal nerve. 

The stapedius'^is lodged in the pyramid, from the 
apex of which its tendon issues to be inserted in the 
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posterior part of the neck of the stapes. Supplied 
facial nerve. , 

Action of each is to damp down over- vibration of 
membrane and ossicles. 

The tympanic (mastoid) antrum is a large recess, 
behind and above the tympmnuin, with which it is con- 
nected by the large oj^ening (aditus) before mentioned 
on the upper part of the posterior tymp')anic wall; it is 
developed with the tympanum and lined by a cj^- 
tinuation of its mucous membrane. Into it op<fn the 
mastoid air-cells. It lies beneath the suprameatal 
triangle 15 nun. from the surface. 

The Internal Kar or Labyrinth * 

Within the internal ear are the terminal ramifica- 
tions of the eighth cranial nerve. The inteinal car or 
labyrinth is divided into bon\ and membranous parts, 
the former enclosing the latter. Within the mem- 
branous labyrinth is a fluid, the cndolymph\ and out- 
side, between the mi'inbranous and ossc;ous labyrinths, 
IS a fluid, the perilymph. 

The BONY LABYRINTH consists of the vestibule, the 
semicircular canals, and the cochlea. » 

The vestibule is the central part of the labyrinth. 
Its lateral wall corresponds to the medial wall of the 
middle ear, and in it is the fenestra vestibuli, closed by 
the ba.se of the stapes; on its medial wall is a depres- 
sion, the spherical recess, pierforated by several holes 
for the branches of the eighth nerve; behind this 
is a ridge, the vestibular crest] and still further back 
is the medial opening of the aqueduct of the vestibule, 
for transmission, of the endolymphatic duct. On 
the roof is a depression, the elliptical recess. At 
the posterior ^tart are the five openings of the sentt- 
circular canals, and at the anterior part is an opening 
which leads to the scala vestibuli. 

The semicircular canals (organs of equilibrium) 
are three arched osseous canals placed above and 
behind the vestibule, opening into that chamber by 
five rounded apertures, two adjacent canals having 
a common opening. Each canal I’onns about two- 
thirds of a circle, and presents at one end a dilated 
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fVirt, the ampulla. Two of the oanals are vertical, 
and the third is horizontal. • 

The anterior {superior) canal is vertical, and placed’ 
transversely to tlie long axis of the petrous part of the 
temporal bone. The medial extremity joins the open- 
ing of the posterior canal. 

The posterior canal is vertical in a plane at right 
angles to the former, its upper end being joined to 
th^lqwer opening of the superior canal. 

The lateral canal is the smallest of the three, and 
slopes 30 degrees upwards from horizontal just above 
the level of the fenestra vestibuli. 

The cochlea (organ of hearing) is cone-shaped, 
with the base turned to the internal meatus, and 
the apex opposite the canal for tHfe tensor tympani, 
and consists of a tapering spiral canal of 2 J turns, 
around a bony axis or modiolus, the canal is divided 
into two scalae by a partition of bone and membrane, 
the spiral lamina. The enclosed arched extemity of 
the cochlea is called the cupola, and the lirst turn of 
the canal bulging into the tympanum forms the 
promontory. 'I'lie osseus spiral lamina ends at the 
ajfex of the cochlea in a small point, the hamulus, 
between which and the modiolus is a small opening, 
the hehcotrema, by which the two scalre communicate. 

The modiolus is pierced by small canals for the 
passage of cochlear nerves, and one larger one, 
the longitudinal canal of the modiolus, passes from 
the base to the last half-turn of the cochlea. At the 
base of the lamina spiralis is a small canal, the spiral 
canal of the modiolus, which winds round the axis, 
and contains a spiral ganglionated cord, the spiral 
ganglion of cochlear nerve, analogous to posterior 
root ganglion of a spinal nerve. 

The scalae are known respectively as the scala 
tympani and the scala vestibuli. 

The scala tympani is the lower one; it commences 
at the fenestra cochleaj. Near fenestra cochleaj is 
opening of aqueduct of cochlea wdiich conveys peri- 
lymph to apertij^re in glosso-pharyngeal notch of 
pctnnis bone in jugular foramen, wdicre it com- 
municates with cerebro-spinal fluid. 
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The scala vestihuU commences at the cavity of th^ 
vestibule, anci communicates at the apex of the 
dlodiolus with the scala tympani by the helico- 
trema. Each scala contains perilymph. 

The MEMBRANOUS LABYRINTH consists of sacs Con- 
taining fluid (endolymph). The ramifications of the 
auditory nerve are distributed on the wall. These 
membranous sacs complete the septum between the 
scala tympani and the scala vestibuli, besidfs 
enclosing a third space, the duct of the cochlea. ^ 

The membranous vestibule consists of two sacs, the 
utricle and the saccule. 

The utricle or common sinus is larger than the 
saccule, and is situated in the posterior and upper part 
of the vestibule, being contained in the elliptical re- 
cess. The apertures of the membranous semiciicular 
canals open in the posterior part. At the anterior 
part is a thickened spot, the macula, where the 
vestibular nerves eiitcjj. The interior contains, 
opposite the macula, attached to the wall, a small 
mass of calcareous grains, known as otoliths. Below 
there is a canal, which, joined to a similar tube 
from the saccule, extends along the aqueduct of the 
vestibule as the endolymphatic duct, and ends in a 
dilated pouch, the endolymphatic sac. 

The saccule is smaller and rounder than the utricle, 
and lies in the spherical recess. Like the utricle, it 
contains a macula and a collection of otoliths. Be- 
low there is a small canal, ductus reuniens, which con- 
nects it willi the duct of the cochlea. 

The semicircular ducts are about one-third the size 
of the canals, except at the ampulla?, where each 
dilates nearly to fill the bony canal. Each duct is 
free on its con<#ave aspect, the convexity being fixed 
to the osseous canal. On the part of the medfel 
surface of the ampulla corresponding to the attach- 
ment to the bony canal i.s a transverse projection, 
the ampullary crest, in which some filaments of the 
vestibular nerve end. 

The membranous cochlea fills the gap left by the 
osseous spiral lamina, separating* scalae vestibuli 
and tympani. It contains the spiral organ, to which 
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^he cochlear nerve is chiefly distributed. 

The osseous spiral lamina partly div/des the spiral 
canal into the scala tympani and scala vcstibuli, th6 
latter being superior. The septum is completed by 
the basilar lamina, which is attached to the lateral 
free edge of the osseous spiral lamina, and passes 
laterally to the wall of the cochlea, where it is fixed to 
a thickening of the periosteum called the basilar crest. 

U’be duct of*^he cochlea contains the spiral organ. 
fDo not confuse with aqueduct of the cochlea, a canal 
for perilymph in the petrous bone, p. 3o^>). It 
lies lateral to the scala vestibuli, and is separated 
from it by the vestibular membrane, which pas.ses from 
the lamina spiralis upwards and laterally to the roof 
of the scala. Thus a triangulai^ piece is cut off, 
bounded medially by the vestibular membrane, 
laterally and above by the lateral wall of the cochlea, 
and below by the basilar lamina. The duct of the 
cochlea is connected below, with the saccule by the 
ductus reuniens, and above it terminates in a blind 
cone-shaped extremity, partly bounding the helico- 
trema and fixed to the cupola. I'he part of the 
spiral lamina within the duct of the cochlea becomes 
thickened, and is called the Itmbus, and terminates 
in a concave border, the hamulus of the spiral lamina. 
The basilar lamina is attached to the lower margin 
of the hamulus. 

The vestibulo-cochlear (auditory) nerve (sec j). 253) : 
The auditory nerve divides m the internal auditory 
meatus into two branches, wdiich enter foramina at 
the bottom of the meatus, and arc distributed to the 
cochlea and the vestibule. 

The posterior or vestibular branch sypplies: 

1 . The utricle. 

2. The saccule. 

3. The ampulla: of the semicircular canals. 

The vestibular ganglion lies deep in the internal 

auditory meatus. 

The inferior or cochlear branch is distributed to 
the cochlea 

Nerves of the Cochlea : The branches of the auditory 
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nerve destined for\he cochlea perforate a number erf 
foramina at tfie bottom of a spiral groove, the tractus 
spiralis foraminosus, placed in the centre of the base 
of the cochlea. These foramina lead to small canals, 
which at first pass through the modiolus, and then 
radiate laterally between the bony layers of the spiral 
lamina, so passing to the s])iral organ. In the centre 
of the tractus spiralis foraminosus is a larger foramen 
leading to the longitudinal canals of the mociaolas, 
and transmitting nerve filaments for the last half-turn 
of the cochlea. Bipolar nerve cells lying in modiolus 
at base of spiral lamina constitute the spiral ganglion. 

THE EYE' AND ITS APPENDAGES 
T 1 1 J-: A i’ I’ j: X I) A c; 1: s of j' h j*: IC v k 

The eyebrows are two arched eminences, one over 
each orbit, consisting of 'thickened skin and muscles, 
surmounted b''^ hairs. 

The eyelids are two movable folds, an upper and a 
lower, the upper one being more movable, which ^y 
their closure protect the eye from injury. Blinking 
spreads a film of tears on the cornea and pumps away 
excessive tears. When the eyelids are open the angles 
of junction of the upper and lower hds are called 
rcs])ectively the lateral and the medial angle. In the 
medial angle the lids are separated by a small trian- 
gular area, the lacus lacriniahs, in which is seen a pink 
mass of connective ti.ssue containing sebaceous glands, 
the lacrimal caruncle. This is separated from the 
eyeball by a vertical fold of conjunctiva, the plica 
semilunaris, a^'udimentary third eyelid; opposite the 
lateral edge of the caruncle, on each lid, is the lacrvtial 
papilla, which is pierced by the punctuni lacrimale, the 
external opening of the lacrimal canaliculus. 

Structure from without inwards : skin, areolar tissue, 
orbicularis mirscle, tarsus, and orbital fascia, 
tarsal glands, and conjunctiva; the upper lid also 
contains the aponeurosis of the levator palpebrae, 
which is attached along the upper margin of the 
tamal plate. 
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c The tarsi are laminae of conden^d connective tissue 
found in each lid; the superior, the larger, is half oval 
in shape, the lower a narrow oblong strip. In their 
substance are lodged the tarsal glands. Each tarsus 
is at its edge (except towards the palpebral fissure, 
where it is free) continuous with the membranous 
sheet known as the orl)ital fascia, while medially it 
receives the medial ]\alpebral ligament. The superior 
twj'sws receive?* above the main insertion of the Icv^ator 
palpcbra' siipenoris. 

'riie palpebral fascia forms an incomiilete diaphragm 
for the anterior orifice of th(‘ orbit; peripherally it is 
atftiched to orbital margin and centrally to edge of 
tarsus. ^ 

"Idle conjunctiva is the membrane which foims the 
most ]X)st(‘nor layer of both eyelids, at the free eiges 
of which it joins the skin. It is firmly attached to 
the deep surface of each tarsal jilati' (to prevent 
wrinkling) , beyond this it is letlceb'd on to tin* eyeball, 
the lines of re11(‘ction being known as t\w fni iiirrs, of 
which the superior is the deeper; into it sonu' fibres 
o^ lhe levator jmlpebrie superions are insc'rlcd Ovei 
the cj^cball, the conjunctiva is loosel)" connected to the 
sclera 'I'he conjunctival sac lias 0])emng into it above 
and lateially the ducts of tlie lacrimal gland, and 
below the openings of the lacrimal eaiialu iili at the 
puiicta lacnmalia. 

The lacrimal gland occujnes a dejircssion in the 
supero- lateral angle of the orbit; the anterior margin 
is connected to the back part of the up])er eyelid. 
The ducts (12 or 14) open by apertures, placed in a row, 
on the superior conjunctival fornix. 

The lacrimal canaliculi commence^ at the puncta 
la^rimalia, which are their openings on the conjunc- 
tiva and, arching in the free edge of the lid, pass 
medially to open into the lacrimal sac. 

The lacrimal sac is placed in a groove formed by the 
lacrimal bone and the frontal process of the maxilla, 
being behind the medial palpebral ligament, and in 
front of the lacrimal part of the orbicularis muscle; 
it is the dilated upper end of the naso-lacriraal 
duct. 



The naso -lacrimal duct, formed by the lacrimal, 
maxilla and inferior nasal concha (bones), leads from 
‘the lacrin^al sac to the infcrioi meatus of the nose, 
where it opens, the aperture being partly guarded by 
the lacrimal fold formed of the mucous membrane. 
It is about ^ inch long, and is directed downwards, 
and slightly laterally and backwards. 

Tiik 1C VI. 

The eyeball is contained uitliin the orbit; its 
shape is spherical, with tlie segment of a smaller 
sphere, rorrespondmg to the cornea, superimposed 
anteriorly • 

The eyeball coiysists of three coats enclosing three 
refractive media- 

. . .r/ I Sclera. 

ist coat, fibrous .. ••|Cornea. 

( Choroid. 

2nd coat, vascular, p*igmmled Ciliary body. 

I Iris 

^rd coat, nervous . . . . Retina. 

riic refractive media are* 

T A(]ueous humor. 

2. Vitreous body. 

3. The lens 

Covering the jxistcnor ;] of tlie eyeball is a layer of 
fascia, the fascial sheath of eyeball (capsule of Tenon), 
continuous -posteriorly with the sclera at the entrance 
of the optic nerve, whilst anteriorly at the sclero- 
corneal junction- it is connected with it by loose tissue 
only, and is pierced by the tendons of the muscles 
of the eyeballs It is connected with the eyeball only 
b}" delicate connective tissue, the interval fonnin|^ a 
j)otential space like a bursa, to facilitate* movements of 
the eyeball 

The sclera is opacpie and fibrous, and occupies the 
posterior of the eyeball, being continuous in front 
witli tlie cornea, at the sclero-corneal junction. 

The outer surface is white and smooth, receiving the 
insertions of the recti and oblique muscles. 
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, The inner surface is of a light-bpown colour, clue to 
a lining of pigmented connective tissue, the lamina, 
fusca, which is connected by fine' filaments to the 
choroid coat. Between the sclera and choroid is 
the supra-choroidal space transmitting branches of 
the ciliary vessels and nerves. 

The optic nerve passes through the posterior part of 
the sclera, about J inch medial to the axis of the eye- 
bajji, the point ^of perforation being called the lamina 
crihrosa sclerce. At its entrance, the outer sheath of 





Fir,. 6o. — H orizontal Skcfion of Fyi bm.l. 

the nerve (dura mater) blends with the sclera. 
(Fife. Go). 

The sclera is thickest at its posterior part, gradually 
thinning until about J inch from the cornea, where it 
thickens again. 

Close to the junction of the cornea with the sclera is 
a small circumferential canal called the sinus venosus 
sclera. 

The bloodvessels of the sclera are few in number, but 
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near its junction witti the cornea there is a vascular, 
zone derived fr^im the anterior ciliary branches of the 
ophthalmic artery. ' 

The cornea is the anterior transparent part of the 
outer coat of the eyeball, occupying about J of the 
circumference of the globe. It projects forward be- 
yond the curvature of the sclera, being the segment 
of a smaller sphere. The posterior surface is concave, 
and ])rojects further backwards than ♦the anteriot 
convex surface, being overlapped by the edge of the 
sclera; this surface forms the anterior boundary of 
the anterior chamber of the eye, c(uitaininu: the 
aciucous humor (Vigs. 60, Gi). • 

At the circumference of the cornea some of the 
fibres which form its* stroma are continued backwards 
and outwards into the sclera and iris; those going 
to the iris are called the pectinate ligament of iris; 
they form an annular meshwork enclosing a series 
of spaces (spaces of iridoroorneal angle) which com- 
municafe with the anterior chamber. 

The choroid coat is situated between the sclera and 
the retina, and is the vascular tunic of the eyeball. It 
is continued anteriorly into the ciliary body, forming 
a number of projections, folding inwards, and arranged 
in a circle, known as the ciliary f^rocesscs. 

The choroid coat is thickest behind, where it is 
pierced by the optic nerve. 

Externally it is connected to the sclera by loose 
connective tissue (suprachoroid lamina) traversed by 
vessels and nerves as before described. Internally’ it 
is covered by the pigmented cells of the retina. 

The choroid consists of bloodvessels connected 
together by loose connective tissue, and containing 
large branched And pigmented cells. ^ 

It is made up of tw'O layers, an outer and an inner. 
The outer layer (vascular lamina) contains the larger 
branches of the vessels. The arteries, the short 
posterior ciliary, pierce the sclera close to the optic 
nerve, pass forwards, and bend inwards to end in the 
inner layer. 

The veins are external to the arteries and join to- 
gether into four or five principal trunks, which pierce 
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, the sclera midway between the 5 i:ornea and the optic 
nerve. *• 

The inner coat (chorio- capillar)^ lamina) is formed 
by the capillary endings of the vessels of the outer 
coat; they pass forwards to | inch from the cornea, 
joining those of the ciliary processes. 

The ciliary body consists of the ciliary processes and 
the ciliary muscle. 

1' The ciiiart processes are of the same structure as 
the rest of the choroid. They are about seventy in 
number, and are placed in corresponding depressions 
upon the surface of the vitreous body, and upon the 
ciliar>^ zonule. The blood ve.ssels are derived from the 
anterior ciliary branches of the arteries to ttu' recti. 

The ciliary mnscle consists of 'two sets of involun- 
tary muscular fibres, meridional and circular. (Nerve 
supply from oculo-motor — p. 241.) 

The meridional arise from the sclera close to the 
junction with the cornea,! and arc inserted into the 
choroid opposite the ciliary processes. 

The circular : A zone of circular fibres internal to 
the meridional, at the base of the ciliary jiroccsses. 

• The iris is the coloured membrane suspended in 
the aqueous humor behind the cornea and in front 
of the lens. In the centre is a circular aperture, the 
pupil (Fig. 61). 

It is connected at its circumference to the ciliary 
body, being continuous with it; and anterior to this it 
is attached to the cornea by the pectinate ligament of 
the iris. 

The anterior surface is coloured and marked by 
wavy lines converging towards the free edge of the 
pupil. 

^ The posterior surface is darkly pigmented (uvea) 
and marked with folds prolonged from the ciliary 
processes. 

The framework of the iris is a delicate stroma of con- 
nective tissue, containing bloodvessels, nerves, pig- 
ment cells, and two groups of involuntary muscular 
fibres: 

The sphincter of pupil, a narrow band of fibres 
placed posteriorly close to the pupil (oculo-motor). 



The dilator oj pup'H, commencing at the outer margirv 
of the iris, w;th the fibres converging towards the 
pupil (sympathetic? nerve). 

The bloodvessels of the iris consist of tlie two long 
posterior ciliary and the anterior ciliary arteries; the 
former pierce the sclera close to the optic nerve, and 
pass forwards in the space between the lamina 
fusca of the sclera and the suprachoroid lamina of 


Sclera 
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tlie choroid to (Alter the outer surface of the iris, having 
previously divided into two branches. They anastii- 
mose with the corresponding vessels of the opposite 
side, and with those from the vascular zone of the 
sclera, formed by the anterior ciliary arteries. These 
form the greater arterial circle of iris. Small branches 
from this circle converge towards the jiupil, and freely 
anastomose witli one another, forming the lesser 
arterial circle. 
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« 

, The veins follow the same Arrangement as the 
arteries, and drain into veins of choroid coat. 

The nerves of the choroid and iHs are about fifteen 
in number, and are the ciliary nerves, from the ciliary 
ganglion and the naso-ciliary branch of the trigeminal; 
they follow very closely the course of the bloodvessels 
and, reaching the ciliary body, form a plexus, sending 
twigs to the ciliary muscle, iris, and cornea. 

2 The retina ts the expanded termination of the optic 
nerve, and forms the innermost tunic of the eye. It 
reaches forwards nearly as far as the ciliary processes, 
where it entls in a saw-edged border, the ora serrata, 
and from this border there is prolonged a thin layer as 
far as the ciliary processes, which blends with the 
uvea of the iris. This prolongation contains no nerve- 
fibres, and is called the ciliary part of retina. (Fig. 6i). 

The outer surface is covered with uveal pigment- 
cells (formerly described as part of the choroid). 

The inner surface contains: 

The macula lutea, or yellow spot, situated in the 
axis of the globe 

The fovea centralis, a depression in the preceding. 

• The optic disc, about inch to the medial side of 
the yellow spot, where the optic nerve enters, and from 
which its fibres radiate; coursing over tlie optic disc 
may be seen the central vessels of the retina. 

Blood vessels of the retina : 

The central artery of the retina passes through the 
optic nerve, and reaches the inner surface of the retina 
through the disc. It here divides into two branches, 
a superior and inferior, and each of these, again, into 
a lateral or temporal division, and a medial or nasal 

The lateral brandies give small onsets to end in 
capillaries round the fovea. The rest of the branches 
are distributed, as capillaries, to the retina, as far as 
the ora serrata, but the smaller branches do not 
anastomose wnth one another or with any other vessels. 
The veins follow the same distribution as the arteries 

The vitreous body is a soft gelatinous substance 
occupying about j of the eyeball. It supports the 
retina behind, and is hollowed out in front for the 
lens. 
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Between the relin^ and the vitreous, and enclosing 
the latter excepjt in front, is a thin capsule, the hyaloid^ 
ntembrane. 

This membrane passes forwards in front to the 
anterior part of the margin of the lens. It becomes 
stronger in this part, and is called tlie ciliary 
zonule (suspensory ligament). 

The zonule commences near the ciliary processes, 
and i)as.scs forwards to the front of thp lens, and is 
attached in front to the lens capsule. In ackHtioil 
some fibres are attaclied to the extreme edge of the 
lens, and others become continuous with the posterior 
part of the capsule. 

The interstices between these fibres are occupied by 
fluid, but after death they may be distended w'ith air, 
and an appearance of a canal {zonular spaces) en- 
circling the lens is produced. 

Extending forwards from the optic disc through the 
vitreous, as far as the capsule of the lens, is the 
hyaloid canal, which is the remains of a passage for a 
branch from the central artery of the retina in the 
foetus. 

The lens is a transparent biconvex body enclosed 
in a transparent membrane, the lens capsule. It is in 
contact anteriorly with the iris; posteriorly it rests 
in a de])ression in the vitreous body, and it is sur- 
rounded by the suspensory ligament, connecting it 
to the ciliary processes. It is about } inch in dia- 
meter, and about i inch thick. 

The capsule of lens is the structureless membrane 
enclosing the lens, thick in front near its circum- 
ference, where it is strengthened by the fibres of the 
zonule, but very thin posteriorly. 

The aqueou£>i humour and the aqueous chambers : 
The aqueous humour occuy)ies the space between the 
anterior surface of the lens capsule and the posterior 
surface of the cornea. 

The iris divides the chamber into two parts, known 
as the anterior and posterior chambers. 

The anterior chamber is bounded in front by the 
cornea, behind by the iris, and opposite the pupil by 
the anterior part of the lens. (Fig. 60). 
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The posterior chamber is the twangular interval at 
Vhe circumference of the lens between the ciliary pro- 
cesses, the iris, and the ciliary zonule 

Tnii: ICxTKiNsrc Muscles of the Eye 

These Jire the four recti and two obliqut With the 
exception of the inferior oblique they all arise from 
a, circumscribed area at the back of the orbit, and 
d?ver^p forwards to surround the eyeball — forming 
the “cone of muscles.*' The four recti arise from a 
fibrous band surrounding the optic foramen and 
crossing the medial part of the superior orbital 
fissure — the common tendinous ring. Each passes 
forwards and is inserted into the eyeball just behind 
the corneo-scleral junction (p. 313). The recti are 
superior and inferior (elevating and depressing the 
front of the eyeball), and lateral and medial (causing 
the eye to look laterally and medially) . The superior 
oblique arises from the uppGr and medial part of the 
common tendinous ring, passes forwards along the 
junction of roof and medial wall of orbit, and then 
through the “ pulley '* which deflects its tendon in a 
“Mirpin" bend backwards and laterally. It is 
inserted into the upper and lateral aspect of the globe 
behind its equator. The inferior oblique arises from 
the medial part of the front of the floor of the orbit, 
passes laterally under the inferior rectus, but between 
the lateral rectus and the eyeball, to be inserted into 
the upper and lateral quadrant of the globe behind 
its equator. 

Nerve supplies : Oculo-motur (3) to all except lateral 
rectus (6) and superior oblique (4). 

Actions : The lateral and medial ,’-ecti act in a 
horizontal plane, but the superior and inferior pull 
the front of the eyeball medially as well as up or 
down. 

This is corrected thus: 

Rectus superior: up and in . . ) Result: vertically 

Obliquus inferior: up and out ..J up. 

Rectus inferior: down and in . . ) Result: vertically 

Obliquus superior: down and out] down 
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The Organs of Digestion 


THE TEETH 

Temporary teeth : The followinf^ is the dental 
formula for the temporary teeth, with the dales 
months of their eruption ; — 

Mo. .Mo. Ca. la. la la In. Ca. Mo. Nfo 
Upprr a i i a i i a i i a-^-iol 

— — — — — ______ -^0 

Lower a i i a i r a i i a=-:of 

24 la i8 9 7 7918 12 24 months 

Permanent teeth : Subjoined is the dental formula 
for the permanent teeth, with the date in years of 
their eruption : ^ 


Mo Pre.Mo Ca In. In In In Ca, Pre.Mo. .Mo 


I Upper 3aiaii2i 

llxiwer 3212:121 
18 12 o 10 9 II 8 7 


I 2 I I a I 2 3 =-ib I 

- 3 » 

I 2 I I a I 2 3«i6I 

7 811 9 10 6121S years 


Dental anatomy : Pulp cavity of tooth surrounded 
by dentine, foramen in tip of root (apical foramen) 
transmits vessels, * lymphatics and nerve filaments 
of pulp. Dentine capped with enamel on visible 
part of tooth (\!:rown), covered with cementum oij 
root. Teeth held in sockets by periodontal membrane, 
which is vascular pciiosteum uniting bone of socket 
to cementum on root. 

Number of roots : Incisors, canines and premolars 
one each, upper molars three roots (two buccal, one 
palatal), lower molars two roots (one anterior, one 
posterior). 

. 319 
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DIGEST IV^E SYSTEM 


THE MOUTH. 

The vestibule lies external to teoth and gums, 
bounded by lips and cheeks. Mid-line mucosal fold 
forms frenulum of each lip. Parotid duct opens 
into vestibule on a papilla opposite 2nd upper molar. 
Many mucous glands in mucous membiane. 

Floor of mouth has sublingual papilla on each side 
of frenulum linguae; submandibular duct opens on it. 
v'Jehind papirla is sublingual fold overlying sublingual 
salivary gland, ducts of which open on the fold. 

. THE TONGUE 

The tongue occupies the floor of the mouth; its base 
Is connected with the hyoid bone, the epiglottis, the 
palato-glossal arches, and with the pharynx; along its 
inferior surface the genio-glossus runs from base to tip, 
connecting it to the mandible and hyoid bone. 

The mucous membrane' on the under surface is 
smooth, forming in front a median fold, the frenulum 
lingua \ on the sides it is continuous with the mucous 
membrane of the mouth. Dorsum of tongue lies part 
in mouth (anterior two- thirds) and part in oro- 
pharynx (posterior one-third). Vallate papilUe mark 
the junction. Anterior two-thirds of dorsum covered 
with papillae (" fur of tongue.) Here a shallow 
sulcus leads back in midline to foramen caecum. 
Posteriorly the epiglottis is connected to the tongue 
by three glosso-cpiglottic folds, a median and two 
lateral, enclosing the valleculce. I'he anterior two- 
thirds of the dorsum of the tongue is covered with 
papillai. The filiform papillce arc numerous, and are 
arranged in rows parallel to the valb'tc, but towards 
the tip of the tongue their direction becomes more 
transverse. They are keratinized. 

The fungiform papillcB : Found principally at the 
apex and on the sides. Not keratinized. 

The vallate papillce (seven to ten) form a row on 
each side at the back of the tongue, meeting in the 
middle line thus, /\, in front of the foramen caecum. 
They belong to the posterior third. 
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Glands: A mucous gland in each half of anterior 
two-tliirds {antfrior hngual gland) opens by 12-16 
difcts oil smooth undersurface alongside frenulum. 

Posterior third of tongue is nodular from under- 
lying lymphoid 11*58110 (lingual tonsil) and mucous 
glands. 

The mu.scles of the tongue; The extrinsic 
muscles of the tongue are attached to bone — they 
alter position and shape of tongue. Intrinsic muscle''* 
he wholly in tongue and can alter shape only. ^ - 

Genio-glosSUS — Origin: Superior genial tubercle_Q n 
inner su rface of mandible near symphysis. 

Insertion : Body of hyoid b one (posterjor, fibr es^ : 
dorsal surface of tongue from root to tip (anterior 
fibres). Forms main bulk of the tongue. Separated 
by midlinc fibrous septum. 

Nerve supply: Hypoglossal. 

Action : Inferior fibres raise tongue and hyoid bone, 
draw tongue forwards and orotrude it to opposite side. 
Anterior fibres withdraw tip of ])rotrudcd tongue. 

Hyo-glossus: Irigm : From side* of body, all greater 
horn of hyoid and from lesser horn. 

Insertion : l^ack and side of tongue, interdigitating 
witli stylo-glossiis. 

Nerve supply . ITyjioglossal. 

Art ton : r)epresscs sides of tongue, making surface 
con\'ex transversely. 

Parts beneath hyo-glossus : Inferior longitudinal 
muscle of tongue, genio-glossus and middle constrictor 
muscles, lingual vessels, stylo-liyoid ligament below, 
glosso-iibaryngcal nerve above. Relationships of 
hyo-glossus include all floor structures of mouth 
(Fig. 62). 

Stylo-glossus ^•-Origin : Lateral surface of apex of 
stylriid process and stylo-hyoid ligament. *■ 

Insertion : Side of dorsum of tongue, interdigitating ' 
with hyo-glossus. ' ; 

Nerve supply : Hypoglossal. 

Action: Draws tongue upwards and backwards; 
makes superior surface concave transversely. 

Palato-glossus (palato-glossal arch) — Origin : In- 
ferior and lateral surface of soft palate. 

• M ' 
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Insertion : Side and dorsum of tongue. 

Nerve supply : Pharyngeal plexus^^ 

Action : Approximates back ^of tongue and soft 
palate. The two constitute oro-pharyngeal isthmus. 

The intrinsic muscles are entirely contained witliin 
the substance of the tongue, and are all supplied by 
hypoglossal nerve. They are as follows : — 

Superior longitudinal muscle : One on each side. 



|in|lton 


Fig. 62. — Tilt I'loor of xut Mouth JCxfosld nv Removal 
OF iiiK Left Half of the Mandidle, and Mylo-Hyoid 
Muscle. 

Longitudinal fibres lying under the mucous mem- 
brane. It arises from the median glosb()-ef)iglottic 
fold, and from the septum along the middle line; the 
fibres pass obliquely outwards, the an*^erior fibres being 
iongitudinal, to the side of the tongue. 

Inferior longitudinal muscle is a bundle of muscular 
fibres running along the under surface of the tongue 
from base to tip on each side. It lies between the 
genio-glossus and hyo-glossus muscles. It arises 
from the septum at the base of the tongue, is joined 
anteriorly with some fibres of the stylo-glossus, and 
passes to the tip. 
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Transverse musclCi forms a horizontal layer of mus- 
cular fibres between the superior and inferior longi- 
tudinal mus^cles. The fibres spring from the septum 
and pass laterally to the sides of the tongue. 

Vertical muscle of tongue arises from dorsum, and 
mingles with transverse fibres. 

The septum of the tongue is a vertical fibrous parti- 
tion extending, in the muscular portion, from the 
hyoid bone to the tip. •• 

Arteries : Lingual, tonsillar of facial. ' ** 

Nerves : Lingual of mandibular (inc. chorda tympani) 
to anterior two-thirds; glosso-pharyngeal to posterior 
third; hypoglo.ssal to muscles. ^ 


THE PALATE 

The palate fo r ms the roof o f the mout h, and consi.sts 




backlllfiLsaft4iil^e 

^The hard ualate cc 


the maxillae and nonzonta 


lates of the palatine bones 


ibrane arid the peri - 
em (muco-penosteum). TlJa, 
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surface covered hy tliirk miicoi ts gland s tliat _cxtcncl 
"back into uyula-— 

of thk Soft I’alatjc 

Tensor palati — Origin : S caphoid fossa at base_Q f 
medial n ten^goid plate, carti l^inous part of phary n- 
gtf-tymijanic tuoe and spme of sphenoid . 

. Tehdon ^inds~ round Tiamulus and 
^passes abovv. buccinator to form broad palatine 
apd^u urosis attached to crest of palatine bone and 
posterior border of hard palate. 

Nerve supply : Mandibular nerve by twig passing 
through otic ganglion. 

Levator palati —Origin : T.ower surface of apex of 
petrous bone, and medial surface of cartilaginous 
part of pharyngo-tympanic tube. 

Insertion : Upper siirfiice of palatine aponeurosis. 

Nerve supply : Accessory through pharyngeal 
branch of vagus to pharyngeal plexus. 

Azygos uv^se : Two small sh])s lying on cither side 
of mid-line in substance of uvula 

The palato-alo^sus and palato-pharyngeus forming 
the faucial pillars (arches of oro-pharyngeal isthmus) 
belong respectively to the tongue (p. 321) and 
pharynx (p, 329). 

A Movements of Soft Palate : Ten.sor palati renders the 
)aponcurosis more tense, and thereby Hattons and 
l^lightlv depresses it. Levator palati raises the tensed 
palate to shut off the naso-pharyngeal isthmus in 
swallowing. Lower head of palato-pharyngeus (p. 
329) depresses soft palate to close oro-pharyngeal 
isthmus. Palato-glossus raises tongue, but its upper 
attachment is too far forward to have much effect 
on soft palate itself. 

The tonsils occupy the recesses between the arches 
of the oro-pharyngeal isthmus, the anterior arch being 
formed by the palato-glossus and the posterior by 
the palato-pharyngeus Lateral to each is the superior 
constrictor, and medially the pharyngeal mucous 
membrane. Their arterial supply is largo, from the 
ascending pharyngeal, ascending and greater palatine, 
tonsillar, and dorsalis linguae arteries. 
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SAU^Aity' GLANDS 

THE SALIVARY GLANDS 

.The PAROT[D 'gland is the largest, and lies between 
the external’ auditory meatus and mastoid process 
behind, and the ramus of the mandible in front. An- 
teriorly, it overlaps the hinder part of the masseter. 
It is enclosed between two layers of cervical fascia 
(parotid fascia). 

The deep surface is irregular, and is., grooved ob* 
liquely by the styloid process and its att-*\?hed' 
muscles; behind this process a lobe passes medially 
lying on the internal jugular vein, and glosso-j^haryn- 
geal, vagus, and accessory nerves. In front of the 
styloid ])rocess a large lobe (carotid) overlies the 
internal carotid artery, and lies medial to the ramus 
and medial pterygoid. 

The accessory parotid gland is a separate lobe 
projecting from the anterior border, and lies on the 
masseter. 

The parotid duct is 2 inches long; comes off from the 
anterior border and crosses the masseter to pierce 
the buccinator and buccal mucous membrane. Its 
opening in the mouth is on a papilla opposite the 2110 
upper molar tooth. 

Course of the duct : Middle third of a line from 
inter-tragic notch to middle of upper lip. 7 he 
duct IS palpable. The transverse facial artery lies 
above the duct, and the buccal branch of the facial 
nerve below. 

The parotid gland is traversed by the external 
carotid artery, retromandibular (posterior facial) vein 
and, near the surface, by the branches of the facial 
nerve ,, 

Embedded in it superficially are several pre^ 
auricular lymph glands. 

Nerve supply of gland : Sympathetic, and para- 
sympathetic in the glosso-pharyngeal. The latter 
branch may be traced as follows: the tympanic branch 
gives off lesser (superficial) petrosal, which relays 
in otic ganglion and joins the auriculo-temporal trunk, 
thus supplying the gland. Sympathetic from plexus 
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around middle meningeal artery (cell bodies in superior 
'cervical ganglion). 

^ The SUBMANDIBULAR GLAND He’S undcF covcr of the 
"Dody of the mandible. 

Superficial lobe : Separated bv stylo- mandibular 
ligament from parotid, grooved above and behind by 
facial artery. 

Lies upon c Superficial Coverings Below. 

M^iO-hyoid. Platysina. Tendon of 

Stylo-hyoid. Cervical fascia. digastric. 

Hyo-glossus ^Common facial vein 

tDigaslric /aBody of mandible. , , , ^ . 

(anterior belly). v v* > »' v' r* ' i • 

Deep lobe: F^asses with duct betw^een mvlo-hyoid 
and hyo-glossus around posterior free border of mylo- 
hyoid. 

The submandibular duct^ passes with deep lobe of 
gland beneath mylo-hyoid, resting on the hyo-glossus. 
At first the lingual nerve lies above the duct and the 
hypoglossal nerve below, but the duct, crossing above 
the lingual nerve, passes upwards and forwards on 
genio-glossus to open on the papilla by the side of the 
frenulum linguae. 

Nerves : Sympathetic on facial artery and para- 
sympathetic in chorda tympani through submandib- 
ular ganglion. 

The .SUBLINGUAL GLAND occupics the sublingual 
fossa of mandible, lying under mucous membrane of 
floor of mouth, and having its anterior extremity 
close to the frenulum ISelow'^ is the mylo-hyoid, and 
medially is the genio-glossus. ^ 

' Sublingual ducts (i 8 to 20): Open separately in the 
floor of the mouth. One from the posterior part, the 
larger sublingual duct, opens into or l>v the side of 
the submandibular duct. 

Nerves : Sympathetic, and from parasympathetic 
(chorda tympani) through submandibular ganglion. 

Labial and molar glands : Lie in mucous membrane 
of lips and cheek. 
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THK PHARYNX 

* 

The pharyi^x is ai^ oval musculo-membranous ba g 
deSendent irom hase nf skull and attached beliind 
tTie nose, mouth, and larynx. Above, where it 
IS a part of both respiratory and alimentary tract. 
Its walls are rigid and it is always patent; below 
the level of laryngeal aperture it is normally merely a 
transverse slit (hypopliar^mx), which opens upon de-' 
glutition The part above soft palate is the uefso- 
pharynx; that behind the mouth, the oral pharynx, 
below which is the laryngeal pharynx, ft is 4^ to 
3 inches long, and extends from the base of the sku '4 
to the lower border of the cricoid cartilage in front, 
and to the lower L/order of 6th cervical vertebra 
behind. It is widest opposite the hyoid bone. 
Behind, it is separated by the prevertebral fascia 
from the longus cervicis and capitis muscles of each 
side. Below, it is conlinuoiis with the (jesophagiis. 

Attachments ' 

Superior : Pharyngeal tubercle of occiput, under 
surface of petrous of temporal, cartilaginous i>art of 
tube —this IS llie pharyngo-basilar fascia, the wall* 
of the naso-pharynx. 

Anterior . Medial pterygoid plate, pterygo-man- 
dibular raph6, mandible, base of tongue, horns of 
hyoid bone, and stylo-hyoid ligament; thyroid and 
cricoid cartilages, corresponding to attachments of 
constrictor muscles 

Arteries : Ascending pharyngeal; pterygo-palatine; 
ascending and descending palatine; dorsalis linguae; 
tonsillar. 

Openings : The posterior apertures of nose (2), 
placed in the uppftr part of the anterior wall ; pharyngo^^ 
tympanic tubes (2), open one on each side at the upper 
part; the mouth, situated just below the posterior 
apertures of nose; the laryngeal and oesophageal 
openings. 

The pharyngo-basilar fascia forms the basis of the 
walls of the nasal pharynx. It is thin below, but 
strong above, where it fills in the space above the 
upper crescentic margin of the superior constrictor. 
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over which the pharyngo-tym panic tube passes. It 
is attached above to the body of "^he occiput and 
petrous portion of the temporal; being strengthened 
in the middle line by a process of fascia attached to 
the pharyngeal tubercle on the basilar part of the 
occipital bone (the pharyngeal ligament). Inferiorly it 
becomes lost between the muscular and mucous strata. 

Recesses of pharynx : In nasal part is a narrow 
'slit betweeli tube and prevertebral muscles, the 
phar'yngeal recess. In oral part, between base of 
tongue and epiglottis, are vallecuLe, separated by 
the median glosso-epiglottic fold. Each vallecula 
Emitcd behind by lateral glosso-cpiglottic (pharyngo- 
epiglottic) fold. Eelow latter, in laryngeal juirt of 
pharynx between laryngeal apefbirc and side wall of 
pharynx, is the piriform fossa. 


Tup: Muscles of the Pharynx 

✓ Superior constrictor — Origin .* (i) Posterior border 
/qI medial ptervgoid lamina; (2) [)terygo-mandibular 
raph(5, (3) mylo-hyoid ridge of mandilde; (4) side of 
tongue. 

Insertion .■ (i) Pharyngeal tubercle at base of skull; 
(2) median raphe extending down in inid-line from 
pharyngeal tubercle, blending with fellow of op]>o 3 ite 
side down to level of vocal folds. The muscle em- 
braces lower part of pharyngo-basilar fascia. 
^Middle constrictor — Origin. (1) Up})er border of 
/great cornu of hyoid bone; (2) le.sser cornu and lower 
part of stylo-hyoid ligament. 

Insertion : Median raphe', overlapping superior 
constrictor down to level of vocal folds (hhg. 63). 

Inferior constrictor — Origin : (i) 'Outer surface of 
^hyroid cartilage behind oblique line; (2) cricoid 
cartilage. 

Insertion : Thyroid part into median raphe, below 
level of vocal folds (muscle w^all thin here, called 
dehiscence, site of diverticulum). Cricoid fibres are 
sphincteric (no raphe') and named crico-pharyngeus 
muscle. 

Nerve supply : The constrictors arc supplied by the 
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accessory nerve (nucleus ambiguus) through tfee 
.pharyngeal plexus. Crico-pharyngeus by recurrent 
and external laryligeal nerves. 

Stylo-pharyngeus — Origin : Root of styloid process. 

Insertion . (t) Posterior border of thyroid cartilage; 
(2) wall of pharynx. (Pig. 63). 

Nerve supply : Glosso- pharyngeal (nucleus am- 
biguus). 
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The inferior constrictor is removed Irom tlie riglit side.* 

Action : Pulls larynx and pharynx up in swallowing. 
Palato-pharyngeus — Origin : Upper surface of 
palatine aponeurosis, tw^o heads embracing levator 
palati insertion. Upper head from liard palate behind 
crest, lower head from aponeurosis only. 

Insertion : Side of pharynx, blending with superior 
constrictor. Posterior border of thyroid cartilage. 
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.Nerve supply: Accessory (niscleus ambiguus), 
through pharyngeal plexus. 

Action : Pulls larynx and pharyiix up and closes 
fauces in swallowing. 

Palato-pharyngeal sphincter: Lies horizontal, a U- 
shaped sling within the superior constrictor, limbs 
attached on posterior margin of hard palate lateral to 
upper head of palato-pharyngeiis. Its contraction 
rgjfees a ridge (-Passavant's ridge) against which soft 
palate^i's elevated in swallowing. Muscle is greatly 
hypertrophied m cleft palab'. 

Salpingo-phanmgeus — Origin : Medial end of car- 
tilaginous tube. 

Insertion : Thyroid lamina and side wall of i)harynx. 
Makes a ridge (salpingo-pharyngeal fold) in mucosa 
below tubal elevation. 

Action : Pulls larynx and pharynx up in swallow- 
ing, at same time opening cartil.agmous part of 
pharyngo-tympanic tube (latter done also by tensor 
and levator palati). 


THE (ESOPHAGUS 

The oesophagus extends from pharynx to stomach, 
and is to inches long It begins at the lower border of 
cricoid cartilage opposite the 6th cervical, and ends 
opposite the nth thoracic vertebra. 

The distance from the front teeth to the junction of oesophagus 
and stomach is i6 inches 

Course and relations . 

In the neck : Passes downwards and slightly to the 
left. 

Anterior. Posterior. Left Side. Right Side. 

Trachea. Vertebrao. Left inferior thy*'] m Right carotid 

ThvToid gland. Left longus rer- roid I c artery. 

Left recurrent vicis muscle. Left carotid C S Right recurrent 

laryngeal Pre vertebra I Left subclavian j ^ laryngeal 

nerve. fascia. Thoracic duct. nerve. 

In the chest : In the superior mediastinum : Passes 
downwards to the right to reach middle line opposite 
5th thoracic vertebra. 
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THt tE^OPHAGUS 

In the posterior , mediastinum : Passes forward^ 
downwards ar/i to the left, with the two vagi, which 
form a plexus on its surface; the left nerve is anterior, 
and the right is posterior. 

Antgrior. Posignor. Left Side, RigMi Sidg. 

Left carotid artery. Longus ccrvicis. Left subclavian Right pleura. 
Bifurcation of Vertebra. artery. Vena aiygoa. 

trachea. Thoracic duct. Left vagus nerve. 

Right pulmonary Veiue heauazy- Arch of aorta. 

artery. goi. Thoracic aorta. 

Left bronchus. Right intercostal Left pleura. 

Left recurrent arteries. 

laryngeal nerve. Aorta (below). 

Pencordiuni and left 

atrium. 

Diaphragm. ■* 

In the abdomen : Passes through cesoi'>hageal oj^en- 
ing in diaphragm cJpposite the left 6th costal cartilage 
and loth thoracic vertebra, to end immediately at the 
cardiac opening of the stomach. 

Structure of the oesophagus: Three coats: 
(i) Mucous membrane Ifned by stratified squamous 
epithelium, (2) Submucous, areolar tissue with many 
mucous glands. (3) Muscular, two layers; inner 
circular, outer longitudinal; both layers consist of 
striated muscle above, but soon contain only smooth 
muscle. 

Nerves : Upper third, vagi via recurrent laryngeal 
nerves, sympathetic from middle cervical ganglion 
via inferior thyroid artery. Below^ hmg roots, vagi 
and sympathetic in oesophageal plexus. 

Arteries: Qisophageal from inferior thyroid, thor- 
acic aorta and right intercostals, and at lower end 
left gastric. 

Note that left gastric (portal) vein anastomoses in lower 
oesophagus with systemic veins. 

THE STOMACH 

The form and position of the stomach in the living 
subject is unlike the flaccid bag seen in the cadaver. 
In the living, when not distended, the stomach is con- 
tracted, and its position varies in the erect or prone 
posture, and with the relative distension of the intes- 
tines. In the erect posture, when containing a small 



332 DIGESTIVE ^/kvEM 

amount of fluid, its form is J-shaped; the vertical 
stalk of the J represents the upper } of the stomach 
(cardiac part) which is surmounted by a convex cap 
(the fundus) \ on the right, below the fundus, tlie 
cardiac orifice leads from the msophagus; the right 
margin (lesser curvature), which is vertical in its 
upper I, turns upwards and to the right below, where 
it limits the pyloric part\ the curve between the two 
parts IS knowm as the angular notch. The left margin 
o'f tlft cardiac portion is variably convex (greater 
curvature), and below may reach or lie below the 
umbilicus; it then passes upwards and to the right 
as ,the lower margin of the pyloric portion. To the 
lesser curvature is attached the lesser omentum, and 
to the greater curvature the grealdir omentum, which 
to the left is continuous with tlie gastro-splenic liga- 
ment. The cardiac orifice is fixed by the passage 
of the oesophagus through the diaphragm, and lies 
opposite the loth thoracic ^vertebra, and behind a 
point on the 7th left costal cartilage i inch from the 
sternum. The pylorus is palpable as a thickening ol 
the circular muscular coat (pyloric sphincter), and is 
alio marked by a pyloric vein; it is movable to the 
right as the stomach distends, but usually lies within 
I inch, and to the right, of the mid-line opposite the 
body of the first lumbar vertebra; this, the trans- 
pyloric plane, is the mid-point of a line joining the 
suprasternal notch with the upper border of the pubis. 
The pylorus lies in contact with the under surface 
of the quadrate lobe or of the neck of the gall-bladder. 

The anterior surface is covered by peritoneum 
(greater sac) and the posterior surface by the lesser 
sac, except near the cardiac orifice. 

Relations : ‘ 

Anterior surface, which also looks upwards, is in 
contact with, from left to right, diaphragm, abdomiinal 
parietes (epigastric region), under surface of liver. 

Posterior surface is sepanated from diaphragm, 
aorta, pancreas, spleen, left kidney and suprarenal, 
transverse mesocolon and colon, by lesser sac of peri- 
toneum. 

The stomach lies in the epigastric and umbilical 
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regions of the abd^'^men; when distended it may en- 
croach upon ^'he left hypochondriac region. 

’ Arterie.s. — Riffhl and left gastric run along lesser 
curvature; right and left gastro- epiploic, along greater 
curvature; short gastric branches, from the splenic to 
fundus. 

Nerves. — Right vagus, to posterior surface; left 
vagus, to anterior surface; sympathetic, from the 
cocliac plexus to both surfaces • • ^ 

Structure of the Stomach: Four layei^s: (i) 
Mucous lucmbranc, very rugose. (2) Abundant 
submucous layer. (3) Muscular coat, oblique, cir- 
cular, and longitudinal from within outwa'sds. 
(4) Serous from jicritoncum. 


THE SMALL INTESTINE 

'ITie Duodenum 

Length ; lo inches. 

Shape : Horse-shoe, with the convexity to the right 
side, the concavity enclosing the head of the pancreas. 

Position : Lies in epigastric and umbilical regions* 

Has no mesentery, and is only partially invested by 
peritoneum. 

Divided into four parts. 

Relations : 

1st part : 2 inches long; directed from pylorus up- 
wards, backwards, and to the right, reaching the neck 
of the gall-bladder. The ist inch is invested with 
peritoneum, but the 2nd inch is covered in front only. 

Anterior and superior : Liver, gall-bladder. 

Posterior : Common bile-duct, portal vein, hepatic 
.artery, gastrotduodenal artery. 

Superior : Opening of lesser sac, and lesser omen- 
tunf. 

Inferior : Head of pancreas. 

2nd part : 3 inches long; is vertical; jiasses from 
opposite neck of gall-bladder down to 3rd lumbar 
vertebra. Bile and pancreatic ducts enter at duodenal 
papilla. Covered in front by peritoneum, except 
where crossed by transverse colon. 
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The JpjUNUM and Ileum 
The jejunum forms a of the rest of the small 
‘intestine, which is up to 23 feet long; commencing on 
the left side of the 2nd lumbar vertebra, it terminates 
in the ileum ; it is wider, and its coats are thicker, more 
vascular, and of a deeper colour than the ileum. 

The ileum consists of the remaining ;.j of the small 
intestine, and terminates in the right iliac fossa by 
opening into the ca'Ciim; some coils fibout 2 feet in 
length and distant i foot from ileo-c.Tjcal valv^ lie in 
pelvis. 

The ileum with the jejunum is suspended from the 
posterior abdominal wall by the mesentery (see p. 348). 
The vessels are derived from the superior mesenteric 
artery, and the vAins drain into the vein of the same 
name. 

Structure OF SMALL inthstine: (i) Mucous mem- 
brane, lined by columnar epitnelium and raised, especi- 
ally in duodenum, in pliciu circulares; a prominent 
plica surmounts the duodenal papilla, and from 
its lower margin a vertical plica runs down a short 
distance. Villi and intestinal glands throughout. 
Aggregated lymphatic follicles (Peycr's patches),* of 
oblong shape, with long axis along that of bowel, are 
found on antiinesenteric asi)cct, chelly in lower ileum. 
(2) Submucous. (3) Muscular, circular, and longi- 
tudinal. (4) Serous, incomplete over duodenum, 
elsewhere complete except at mesenteric border. 

The following characteristics will serve to distin- 
guish the three parts of the small intestine: 

Duodenum. Jejunum. Ueitm. 

The largest part. ' More vascular th-au Thiii-w,illr>ci 
Thickest coats. ileum and larger IMic.e circulares not 

Speaal glands of§ and thicker-walled. present or only 

Brunner m fuA- Plicae cinulares well sLghtly. » 

mucous coat. marked. Aggregated lyni- 

No lAesentery. phaiic follicles 

Plicae circulares well 
marked, but absent 
in 1st part. 

THE LARGE INTESTINE 

Extent : From the ileum to the anus. Length : 5 or 
6 feet. 
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Characteristics of ccecum and cplon : Larger size, 
more fixed than the small intestine; have appendices 
epiploicjD. The longitudinal muscplar 'fibres are ar* 
ranged in three bands (tcsnicB), which, being shorter 
than the other coats, cause sacculation. 

The CiEcuM is a dilated pouch in which the large 
intestine commences, situated in the right iliac fossa, 
and completely covered by peritoneum. At the lower, 
medial, and hack part, and attached by a short 
tfiangfilar mesentery to the mesentery of the terminal 
ileum, is the vermiform appendix, a blind tubular 
projection, about 3 inches long, and about the size 
of large quill. 

The ileo-colic valve lies on the left side of the junction 
of the cajcum with the colon ; is formed by the circular 
muscle of the ileum passing through the wall of the 
caecum. The opening is slit-like with prominent 
upper and lower lips; the lips fuse at either side to 
form the frcenulum. 

The COLON is divitled into ascending, transverse, 
descending, and pelvic 

The ascending colon extends from the ileo-colic 
orifice to the under surface of the liver to the right of 
the gall bladder, where it turns to the left, forming 
the right flexure (hepatic flexure) The peritoneum 
covers the anterior and lateral surfaces; the taeniae are 
anterior, medial, and postero-lateral. 

It lies posteriorly on the iliacus, quadratus lum- 
borum. lateral part of right kidney. 

The transverse colon })asses in the umbilical region 
from right to left, from the gall-bladder to the spleen. 
It forms an arch, convex anteriorly, and below. It 
is attached by the transverse mesocolon to the 
pancreas. 

^'Relations — Superior : Liver, gall-bladder, greater 
curvature of stomach, inferior surface of spleen. * 

Inferior : Small intestines. 

Anterior : Anterior layers of greater omentum, 
anterior abdominal wall. 

Posterior : Right kidney, 2nd part of duodenum, 
pancreas, small intestines and left kidney. 

The descending colon passes from the end of the 
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transverse colon by an acute bend, the left ^flexure 
{splenic flexure) ; the Calibre of the bowel here is very# 
small. Betweeh the left flexure and the diaphragm, 
opposite the ioth leYt rib, is a fold of the peritoneum, 
the phremco-colic ligament. The gut then passes 
downwards to the pelvic brim, ending in the pelvic 
colon. I'hc peritoneum invests its anterior and 
lateral surfaces ; taeniae as. in ascending colon. 

Relations — Posterior : Left kidney, quadratus lum- 
borum, and iliacus. ® ^ , 

Anterior : Small intestine 

Medial : Lateral border of left kidney. 

The pelvic colon extends from the medial border of 
the psoas to the level of the 3rd sacral vertebra. It 
has an extensive m(jpentcry and forms a loop hanging 
into the pelvis. As its lower end is reached the 
longitudinal muscular coat becomes uniformly spread 
out over its circumference. 

Relations : Passing over left brim of pelvis, it 
crosses left external iliac vessels and left ureter, and 
passes towards right margin of pelvis, resting on 
bladder in male and uterus m female; above he coils 
of small intestine. It then turns back to mid-lir^ 
on posterior wall of pelvis, and, forming a .second 
bend, ends as the rectum. 

The rectum : 

Commences at 3rd sacral vertebra as continuation 
of pelvic colon ; passes downwards in concavity of 
sacrum; at coccyx it turns forwards as dilated 
ampulla ; about i inch in front of the coccyx it bends 
sharply backwards to become the anal canal. 

Relations : It has peritoneum on the upper { of 
anterior and lateral surfaces only, and no mesentery. 

A nterior — the male : Recto- vesical pouch; 

friangular area at base of bladder, seminal vesicle^, 
vasa ideferentia, posterior surface of prostate. In the 
female : Posterior wall of vagina and recto-uterine 
pouch. 

Posterior : Sacrum, piriformes, sacral plexuses, 
coccyx, levatores ani. 

Lateral : Pararectal fossa, below coccygeus. 

Externally the rectum shows three lateral inflections. 
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The highest and the lowest are concave to the left; 
• they are produced by the relative shortness of longi- 
tudinal muscular coat, which is here spread over whole 
circumference of bowel. Internally they cause hori- 
zontal shelves of mucosa (horizontal foldt> of rectum, 
valves of Houston). In its lowest part the rectal 
cavity is dilated as the rectal ampulla. 

Structure of large intestine: (i) Mucous mem- 
brane smooth, with columnar epithelium and mucous 
•cryftts. (2) ’Submucosa. (3) Muscular, internal cir- 
cular, outer longitudinal, latter arranged in three 
bands along colon, but uniform over rectum. 
(4) Serous, variable over colon (st'c pp. 336 and 337), 
disappears on rectum. For individual jieculiaritics 
sec different parts. ,, 

The anal canal: 

Extent : From pelvic floor to anus (i to ij inches 
long). 

Direction : Downwards and backwards. 

Relations — Anterior: Itlcmbranoiis part of the 
urethra, bulb of corpus spongiosum (male), posterior 
wall of vagina, the perineum intervening (female) 

^ Lateral and posterior : Levatores ani, which, unit- 
ing, support it as in a sling. Internal and external 
sphincters. Ischio-rectal fossa. 

Upper half or more of anal canal is true gut, lined by 
columnar epithelium. It shows rectal columns 
(Morgagni) produced by bloodvessels Dower half or 
less of canal is ectodermal in origin and lined by skin. 
At junction of two regions are anal valves connecting 
lower ends of columns, and white line representing 
junction of skin with mucous membrane. 

THE LIVER • 

c 

Situation : Right and left hypochondriac and epi- 
gastric regions. 

Average weight .-50 ounces. 

Superior surface: Convex, covered by peritoneum; 
above is the diaphragm. Tt is divided descriptively 
into two unequal lobes (right and left) by a fold of 
peritoneum, called the falciform ligament. 
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Inferior surface : Q)ncave, and is in contact with the 
stomach, pylorus, duodenum, right flexure of colon,* 
ri’ght kidney, and ^ight suprarenal gland; is covered 
with peritoneum, except where gall bladder is at- 
tached, and at the porta hepatis and the fissure for 
ligamentura venosum, which give attachment to the 
lesser omentum. 



Fig. 64. — The Inferior Surface of the Liver. 

Posterior surface : Is broad and round; connected 
to diaphragm ^)ver right lobe by the coronary liga- 
ment, between the two layers of which its surface •is 
non-peritoneal. To left of bare area, opposite the 
loth and nth thoracic vertebra;, is the caudate lobe, 
which bounds the lesser sac in front. Right supra- 
renal, inferior vena cava, aorta, cesophagus, and 
lesser peritoneal sac lie behind. 

Anterior surface: Triangular, and marked by a 
notch oppdsite the attachment of the falciform liga- 
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ment. In contact with diaphragm and anterior 
'abdominal wall. , 

Right surface : Convex andi in cpntact with 
di^hragm. 

The LIGAMENTS are five in number; four are com- 
posed of peritoneum. 

The falciform ligament, sickle-shaped, with the base 
forward. It is attached to the diaphragm, and to 
the parietesras far as the umbilicus, and behind 
*to the anterior surface of the liver. The inferior edge 
encloses the round ligament. 

The triangular ligaments, right and left, extend 
from the sides of the diaphragm to the posterior 
border of the liver. 

The coronary ligament is c(*ntiniioiis with the 
triangular ligaments, and attaches the posterior 
surface of right lobe of the liver to the diaphragm. 

The round ligament is the obliterated left umbilical 
vein, and is contained wij:hin the posterior or free 
edge of the falciform ligament, (hig 0.^). 

Fissures 

• The longitudinal fissure divides the organ descrip- 
tively into right and left lobes; it is separated into two 
parts by its union with the porta hepatis. 

The anterior- part or fissure for ligamentum teres 
contains the remains of the umbilical vein, and lies 
between the left lobe and the quadrate lobe. The 
posterior part or fissure for ligamentum venosum lies 
between the left lobe and the caudate lobe, and con- 
tains the remains of the ductus venosus. 

The porta hepatis is placed at right angles to the 
longitudinal fissure, between the quadrate and the 
caudate lobes, and lodges the hepati: ducts, artery, 
a'ad portal vein, nerves and lymphatics. The ducts 
are in front of the branches of the artery, anVl the 
branches of the portal vein are posterior. 

The fissure for the inferior vena cava is placed 
obliquely at the posterior margin of the liver, behind 
the gall bladder, lying between the right lobe and 
the caudate lobe, and is separated from the porta 
hepatis by the caudate process. The hepatic veins 
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enter the vena cava at the bottom of this fissure. 
They have no extra-hepatic course. (FiR- ^4). 

> 

L O H K S 

Right and left lobes are separated from each other 
by the fissure for ligamentum teres on the under 
surface, and posteriorly by the fissure for the liga- 
mentum venosum. The right is the larger, and con- 
tains the porta hepatis and fissure for th(» inferior venm 
cava; is subdivided into tlic three following lobes*: * 

The quadrate lobe : IBounded by the fissure for liga- 
mentum teres and porta hepatis, and the fossa for the 
gall bladder. , 

The caudate lobe is on the posterior surface, and is 
the projection between the fissures for the inferior vena 
cava and ligamentum venosum, behind the porta 
hepatis. 

The caudate process connects the preceding lobe 
with the main mass of thq right lobe, and lies behind 
the porta hepatis. 

Note on lobes.' Above old-fashioned division into “ riijlit ” 
and “ left ” lobes is descriptive only — actually vascular input 
and biic output are lu two equal halves. (Juadratc lobe anil 
most of caud.de lobe belong functioii.illy to left half of hviT. 

Fossa 

The fossa for the gall bladder lies on the under 
surface of the right lobe, parallel to the fissure for 
ligamentum teres, and separates the quadrate lobe 
from the main mass of the riglit lobe. 

'riii' (iAi.n 13 i.ai)I)KK and Bile Dttc'is 

The gall bladder is a conical bag placed in a fossa 
on the under surface of the riglit lobe of the liver, 
lis long axis i# directed upwards, backwards, and tp 
the lejt, from the fundus to the neck. Its upper 
surface is attached to the liver, and its fundus and 
mferior surfaces are invested by j^ieritoneum reflected 
from the adj.accnt surface of the liver. 

Relations : The body is in contact in front with the 
liver and behind with the ist part of duodenum and 
the right flqxure of colon. The fundus is in contact 
with the parietes opposite the gth right costal cartilage. 
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« The cystic duct passes from the neck of the gall 
bladder downwards, backwards, and 'to the left, to 
join the hepatic duct at or below ‘the porta hepatis. 

The common hepatic duct* formed by union of ducts 
from right and left lobes, issues from the liver at the 
porta hepatis. It joins the cystic duct, the two 
forming the common bile duct. Its length is i inch, 
and it lies entirely within the portal fissure. 

« *‘Tlje comm£u bile duct results from the union of the 
common hepatic and cystic ducts. It passes down- 
wards in front of the opening of the lesser sac between 
the layers of the lesser omentum, having the portal 
vdin behind and the hepatic artery on the left. It 
then descends behind the ist ,part of the duo- 
denum, and, passing between the pancreas and 
2nd part of the duodenum, where it lies on the 
inferior vena cava, it enters the small intestine 
obliquely, a little below the middle of the second 
part of the duodenum, by aa opening on the duodenal 
papilla (see 7). 334) common to it and the pancreatic 
duct. Length, 3 inches, first inch in lesser omentum, 
second inch behind ist part of duodenum, third 
inch behind or in head of pancreas. 

VESSELS OF THE LiVER 

The hepatic artery from the coeliac artery enters the 
porta hepatis and divides into two branches for the 
right and left lobes. The right branch runs behind the 
cystic duct, gives off the cystic artery to the gall 
bladder. 

The portal vein, having in front the hepatic artery 
on the left and the bile duct on the right, ascends 
bfjtween the layers of the lesser omentum, in front of 
the opening of the lesser sac, to the porta hepatis. 
The portal vein and hepatic artery break up into 
perilobular vessels from which blood passes into the 
sinusoids within the lobules. The blood is then 
collected in the centre of the lobules by the intra- 
lobular veins, which are tributaries of the hepatic 
veins collecting blood from the liver. 

The hepatic veins pass out of the liver at the bottom 
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of the fissure for the inferior vena cava, immediately # 
joining that vessel. There arc three, a central and 
two lateral. » 


THE PANCREAS 

Consists of a body, enlarged to tJic right at its head, 
with which the body is connected by a ciarrow parir 
or neck, and narrowed to the left, where it ends as*the 
tail at hilum of spleen. 

Position : J^laced in the epigastric and left hypo- 
chondriac regions, directed nearly horizontally acroFC 
posterior wall of abdomen. 

Relations of the body : 

Superior surface . Stomach and lesser omentum . 
covered by peritoneum. 

Posterior surface : Aorta, crura of dia})hragm, 
su])erior mesenteric vessels^ splenic vein, left kidney, 
left suprarenal gland and left renal vessels. 

Superior border : From right to left; codiac artery, 
splenic artery. 

Inferior surface : From right to left; duodeno-** 
jejunal flexure, left flexure of colon, and small intes- 
tines, covered by peritoneum. 

Left end or tail : Touches lower part of medial 
surface of spleen. 

Right end or head : Embraced by three parts of 
duodenum, from which it is partly separated, behind 
by bile duct and in front by pancreatico-duoderial 
arteries. Is covered in front by transverse colon; 
posteriorly the uncinate process is a flange which 
projects to the left behind the superior mesenteric 
vessels. BehindF are inferior vena cava and right 
renal vessels. 

NecA: Extends from front of head forw'ards and to 
left to merge into body; behind the neck is the 
junction of the superior mesenteric with the splenic 
vein, forming the portal vein. 

Pancreatic dact : Extends transversely from left 
to right, opens into 2nd part of the duodenum in 
common wiA the bile duct. 
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Accessory pancreatic duct Drains from lower 
part of head and opens independently* into duodenum 
above duodenal papilla. It maty or may not com- 
municate with the principal duct. 

Arteries : Pancreatic of splenic, superior pancre- 
atico-duodenal of hepatic, and inferior pancreatico- 
duodenal of superior mesenteric. 

Veins : Open into splenic and superior mesenteric. 

‘ N^erves : Prom the coeliac plexus. Contains many 
lamellated (Pacinian) corpuscles. 


THE PERITONEUM 

The peritoneum is the serou's membrane of the 
abdominal cavity. It consi.sts of a parietal layer 
lining the abdominal and pelvic walls, and a visceral 
layer reflected more or less over the contained organs. 
In the male it is a closed*»sac, but in the female the 
free extremities of the uterine tubes ojien into the 
cavity. Its disposition can best be learned by tracing 
jLts umtinuity in the uninjccted cadaver. 

Commencing at the middle line and passing 
horizontally, the peritoneum lines the right half of 
the abdominal wall, as far as the lumbar region, where 
it entirely surrounds the c.TCum and vermifonn 
appendix. It invests only the front and sides of the 
ascending colon, though occasionally the whole 
circumference of the gut is enclosed, a mesocolon 
being then formed. The peritoneum then passes 
medially, covering the lower j)art of the anterior 
surface of the right kidney, the frdnt of the 3 rd part 
of duodenum, and goes downward over the front of 
the vessels of the small intestines, e/icloses the smtll 
intestines, and is reflected upwards on the pqsterior 
surface of the vessels to the spine, thus forming the 
mesentery. From the spine it may be traced to the 
left over the lower part of the anterior surface of the 
left kidney to the descending and pelvic colon, and 
thence on to the abdominal parietes to the middle 
line. The descending and iliac colon are invested in 
a similar manner to the ascending. 
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The peritoneum^ of the pelvis is continuous with 
that of the abdominal cavity. It encloses complete?y 
the pelvic cofon, ^nd forms the pelvic mesocolon. It 
is applied to the front and sides, and lower down to 
the front only of the rectum, whence it is reflected in 
the male on to the base and upper part of the bladder, 
forming the recto-vesical pouch] this is bounded on 
each side by the peritoneum reflected forwards from 
the sides of the rectum over the oblite/ated umbiljpal 
artery and ureter, forming the posterior false ligament 
of the bladder. 

From the apex of the bladder the peritoneum passes 
upwards on to tlie anterior abdominal wall, enclosing 
the remains of the urachus and constituting the median 
umbilical fold of i.he bladder; whilst laterally it is 
reflected from the bladder along the line of the 
obliterated umbilical arterr to the sides of the 
pelvis, forming the lateral umbilical fold. Where the 
obliterated umbilical artery passes between the 
abdominal wall and the’ side of the bladder it raises 
the peritoneum into a fold, which separates two 
shallow fosStT, the medial and lateral inguinal fossrs, 
which correspond in position to the superficial jyid 
deep inguinal rings 

In the female tlic peritoneum is reflected from the 
sides and front of tlie rectum to the upper part of the 
posterior wall of the vagina, and thence ovei posterior, 
upper, and anterior surfaces of the uterus to the 
bladder. Hetween the uterus and rectum is the 
recto-uterine pouch (of Douglas), corres])onding to the 
recto-vesical pouch in the male. The peritoneum 
passes olf from the lateral margins of the uterus to the 
pelvic wall, forming the broad ligaments, in the upper 
border of which the uterine tubes run, the peritoneum 
being continuous with their open fimbriated extrtnni- 
tieS*. Free upper margin of broad ligament lateral 
to uterine tubes forms the infundibulo-pelvic fold. 

In the upper part of the abdomen the peritoneum is 
attached to the under surface of the diaphra^ as far 
backwards as the posterior surface of the liver, and 
the cardiac orifice of the stomach. It is then reflected 
forward^on the upper surface of the liver, forming 



346 PERITOUEai^. 

the ligaments of that organ; anc] passing round the 
aliterior border it is applied to the under surface as 
far as the porta hepatis, where, meeting a peritoneal 
layer from the posterior surface (from the lesser sac), 
the two descend to the stomach to form the lesser 
omentum. Tracing it to the right from the longi- 
tudinal fissure, it invests the gall bladder, under sur- 
face of the right lobe, and the front of the 2nd part 
of ,the duodenyim, passing to the anterior surface of 
the right kidney, where it becomes continuous witli 
the part already traced. To the left of the longitudi- 
nal fissure the peritoneum covers the left lobe of the 
liver, and is reflected over the front of the cardiac 
end* and fundus of the stomach, whence it passes off 
to invest the sj)leen, forming a leduplicature, the 
gasiro-spUftic ligament. From the spleen it is con- 
tinued over the anterior surface of the left kidney, 
forming the posterior layer of the lieno-rcnal hgamejit, 
and over the descending colon to join the part already 
described. 

Between the liver, stomach, and transverse colon 
is a diverticulum of the main peritoneal sac, which 
coinmunicates with the larger peritoneal cavity 
through the opening into the omental bursa (lesser 
sac) To understand the disjiosition of the layers one 
has to imagine the smaller sac to have been in vaginated 
through the o{)ening into lesser sac inwards and behind 
the stomach. 

1 he Two Sacs traced Vertically 
From porta hcjiatis two layers pass ■ 

To lesser curvature of stomach, where they separate, 
one passing in front and the other behind stomach, 
thus enclosing it. 1 

These layers join together again at greater curva- 
ture, forming anterior layers of greater omentunf. 
Pass down in front of and beyond transverse colon. 
Bend upwards and backwards, and sejiarate to 
enclose transverse colon; continue together to the 
posterior abdominal wall, until opposite the lower 
border of the pancreas, where they part, one layer 
passing upwards and the other downwards. ^ 
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The ascending layer passes: 

Over upper surface of pancreas and posterior parJ 
of diaphragm.' ^ 

Then on to posterior surface of liver to the porta 
hepatis. 

The descending layer passes: 

Along superior mesenteric vessels, round jejunum 
and ileum, and back to spine, forming mesentery. 

Downwards in front of spine, lower ^part of aorta 
and sacral promontory. * • * « 

Over pelvic colon, forming pelvic mesocolon. 

Forwards : 

Male — To bladder, forming recto- vesical poiich 
and posterior false ligaments (p. 343). 

Female. — To vAgina and uterus, forming jiosterior 
ligaments of uterus and recto-vaginal pouch. 
Then over uterus to bladder, forming utero- 
vesical pouch and posterior vesical ligaments 

Over bladder to anterior abdominal wall, covering 
urachus and obliterated umbilical arteries as far as 
umbilicus. 

Over under surface of diaphragm. 

Reflected over ujiper surface of liver. 

Round anterior border of liver to under surface as 
far as porta hepatis. 

The Two Sacs traced horizontally, at the Level of the 
Opening into Lesser Sac 

From falciform ligament of liver: 

Over anterior abdominal wall and diaphragm 

Over lateral part of left kidney. 

Reflected laterally behind splenic vessels to spleen, 
forming posterior layer of lieno-renal ligament. 

Over spleen as far as hilum. * 

T(^ stomach, forming anterior layer of gastro-splenic 
ligament. 

Over anterior wall of stomach into anterior layer of 
lesser omentum. 

Turns round common bile duct, forming anterior 
edge of opening into lesser sac (here the smaller sac 
commenc^). 
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Passing from right to left: 

*• Forms posterior layer of lesser omentum. 

Over posterior surface of stoma(;fi. 

Forms posterior layer of gastro- splenic ligament, 
reaching hilum of spleen. 

Forms anterior layer of lieno-renal ligament. 

Passing now from left to right: 

Continues over left kidney, aorta, and inferior vena 
C^va, here fonpiing posterior boundary of opening into 
ksseriisac (here smaller sac ends, and large sac again 
.commences). 

Over right kidney to liver. 

Over under surface of liver to right border, round 
which it may be traced over anterior surface, to 
falciform ligament. » 


Synopsis of Processes of the Peritoneum 

Omenta : Folds of two layers connected with the 
stomach. 

Lesser omentum : From porta hepatis and fissure for 
ligamentum venosum on liver to lesser curvature of 
st^jmach and ist jiart of duodenum. Right border 
free, forming anterior boundary of opening into lesser 
sac. Left border attached to diaphragm between 
oesophageal and caval orifices. 

Greater Omentum : Formed, as shown above, by the 
passing downwards and then folding upwards of the 
two layers passing from stomach, and thus encloses 
the lower part of the cavity of the smaller sne of the 
peritoneum. Spleen projects into its left leaf. 

Mesenteries : Folds connecting intestine to posterior 
abdominal wall and containing between their layers 
the bloodvessels of the intestine. c 

^he mesentery ■ Attached behind to left side of 2 nd' 
lumbar vertebra (duodeno-jejunal flexure) parsing 
downwards across vertebrae to right sacro-iliac joint. 
Contains lymphatics, superior mesenteric vessels, 
jejunum and ileum between its layers. The upper 
layer is continuous with inferior layer of transverse 
mesocolon, the lower layer with peritoneum on 
posterior abdominal wall. 
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Transverse mesocolon : Formed by junction of twg 
ascending layers of greater omentum after they have 
eTnclosed transverse colon; at the attachment pos- 
teriorly the two layers separate, as cxj^lained, into 
ascending and descending layers (p. 347). 

Pelvic mesocolon : A long process attached to left 
brim of pelvis and upper half of hollow of sacrum. 

Ligaments : The peritoneum, as explained, is Re- 
flected from the abdominal walls to viscera, foijming 
so-called ligaments , 

I A aments of the liver : 

Falciform : Sickle-shafiecI fold passing from anterjor 
abdominal wall to upper and anterior surfaces of liver. 
The inferior free bc^-der contains obliterated umbilical 
vein or round ligament of liver 

Coronary : Connects right lobe to diaphragm; con- 
sists of two layers, the anterior being derived from 
greater sac and the posterior from lesser sac. 

1 nangular (2) : These are the right and left ends of 
the coronary ligament. 

Ligaments {false) of the bladder : 

Posterior false ligaments (2): The edges of the rectD- 
vesical pouch (.sacro-genital folds) 

Lateral umbilical folds (2); Kellections from sides 
of bladder along obliterated umbilical arteries. 

Median umbilical fold : Kcflectioii from bladder 
to anterior abdominal wall along urachus 

Ligaments of the uterus : 

Broad ligaments (2) : Each passes from side of 
uterus to lateral ])clvic wall; contains between its 
folds the round hgament of uterus, uterine tube, the 
ovary and its ligament, and branches of ovarian and 
pterine vessels^ 

Anterior ligaments (2). Margins of utero- vesical 
poudh. 

Recto-uterine folds (2): Margins of recto-vaginal 
pouch. 

I nfundibulo-pelvic ligament : The upper part of 
the lateral margin of the broad ligament. Extends 
from infundibulum of tube and upper or tubal end of 
ovary to-lfhe lateral pelvic wall; in its free lateral 
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.margin are the ovarian vessels, nerves and lym- 
phatics. , 

Lieno-renal ligament : Passes from left kidney to 
spleen; the right or anterior layer is formed by the 
lesser sac, and the left or posterior by the larger one. 
Contains splenic vessels and tail of pancreas between 
its layers. 

Gastro-splenic omentum : Passes from fundus of 
^stomach to Idlum of spleen, and contains the left 
gastfb-epiploic and short gastric vessels between its 
** layers. Below it is continuous with the great 
omentum. 

*Phrenico-colic ligament (see p. 337) 

The opening into lesser sac is the orifice behind the 
free margin of the lesser omentum, by which the 
smaller peritoneal sac communicates with the general 
peritoneal cavity. 


Relations : 


AnUrtor. Posterior. 


Bile duct 
tfepatic artery 
Portal vcui 


Between the Inferior vena 
layers of I cava, 
the lesser | Ri(;ht crus of 
omentum. ! diaphragm. 


Suptrtor. 

Caudate 

process. 


Inferiof. 

I St part of duo> 
denum. 

Commencement 
of hepatic 

artery. 



CHAPTER TEN 


The Respiratory System 


THE NOSE 

Elxtemal nose : Bony margins are nasal bones anci 
frontal process of maxilla. Completed by upper 
and lotver jiasal cartilages, supported by septal 
cartilage, Ala of nose is movable, contains small 
cartilages. 


Cavity of Nose 

The nasal cavities, separated from each other by 
the septum, open in front by the nostrils and behind 
by posterior apertures of nose. P'ach cavity pos- 
sesses a roof, floor, medial and lateral walls. 

The roof, which is highly arched, is formed '6y 
the nasal bones, nasal spine of frontal, cribriform 
plate of ethmoid, under surface of body of sphenoid, 
al.e of vomer, and sphenoidal process of palatine 
bone. 

The floor consists of palatine process of maxilla 
and horizontal plate of palatine bone. 

The medial wall (nasal septum) is made up of cartil- 
age of septum, crest of nasal bones, nasal spine of 
frontal, perpendicular plate of ethmoid, vomer, 
rostrum of sphenoid, and crests of maxillae and 
jialatine bonen 

The lateral wall is formed by frontal process ^of 
inaxdla, lacrimal bone, ethmoid, nasal surface of 
maxilla, inferior nasal concha, perpendicular plate of 
palatine bone and medial pterygoid plate of sphenoid. 

The posterior apertures of nose open backwards 
into the naso-pharynx. They are oval in shape, 
being about i inch vertically and ^ inch transversely. 

Meatus^ : Superior and middle nasal conchas of 
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ethmoid and inferior nasal concha project into nasal 
cavity from its lateral wall. Divide lateral wall 
into four recesses: spheno-ethmoidal recess above 
superior concha, superior, middle and inferior 
meatuses below their corresponding nasal conchas. 
Openings : (Fig. 65). 

Spheno-ethmoidal recess : Sphenoidal sinus. 

Superior meatus : Posterior ethmoid cells. 
vMtddle meaius : Contains bulla of ethmoid (formed 



Fig. 65. — The T.atekal Wall of the Nose, i me Concii.c 
Tartly Removed to Display the Openings. 

by middle ethmoid cells, which open on it) and 
hiatus semilunaris, which receives infundibulum of 
frontal sinus and anterior ethmoid cells in front 
and maxillary sinus behind. 

Inferior meatus : Naso- lacrimal duct. 

Paranasal sinuses : Through the above opciiings 
mucous membrane of nose communicates with 
paranasal sinuses in the neighbouring bones. Each 
sinus is lined with ciliated columnar epithelium; 
direction of ciliary currents is spirally towards 
opening of sinus. 

Sphenoidal sinus : Formed before birth by 
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sphenoidal conchai. Enlarges by excavation of body 
of sphenoid. Has hypophysis cerebri (pituitary 
gland) above it and cavernous sinus laterally. Late 
in life may extend into basi-occiput. 

Ethmoidal shiuses : Anterior, middle and posterior, 
they are roofed in by the frontal bone. Lie in 
medial wall of orbit. Anterior may open into in- 
fundibulum of frontal sinus or directly into hiatus 
semilunaris, others as stated above. 

Frontal sinus : Absent until end of iirst year. When 
fully developed lies in vertical and orliital plates of 
fronUil bone, forming anteno-medial part of roof of 
orbit. Usually eisyminetrical. Open into middle 
meatus by fiinncl-siiaped infundibulum. 

Maxillary sinus ;Hts roof is floor of orbit, its floor 
IS roof of mouth (alveolar process). Extends to lower 
level than floor of no.se. Maxmary teeth from first 
bicuspid to last molar lie in floor. 

Mucous membrane : On the lateral wall and septum 
is divided into upper olfactory and lower respiratory 
parts. Olfactory jiart consists of mucosa over 
superior and upper part of middle nasal concha, 
corresponding part of septum, and roof of nose*; 
remainder is respiratory. 

The epithelium covering the surface consists of 
three varieties: — 

1. Stratified squamous, in the vestibule of nose. 

2. Columnar, in the olfactory region. 

3. Ciliated columnar, in the respiratory region 
and paranasal sinuses. 

Sensory nerves of nose : Carry also parasympathetic 
(secreto-motorlj fibres to mucous glands and para- 
nasal sinuses, mostly from pterygo-palatine (sphenQ- 
palaf.nc) ganglion. 

Septum : Supplied postero-inferiorly by nasopalatine 
(long spheno-palatine) nerves, which groove vomer and 
pass through incisive canal of maxilla to front of hard 
palate. Antero-supcriorly supplied by medial branch 
of anterior ethmoidal (from naso-ciliary of 5th 
cranial). ^ 
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Lateral wall : Supplied in quadrants; upper anterior 
by lateral branch of anterior ethmoidal, lower an- 
terior by anterior superior alveolar' (dental), upper 
posterior by posterior superior nasal (short spheno- 
palatine) and lower posterior by nasal branches of 
greater palatine. 

Roof of naso-pharynx : By pharyngeal branch of 
ptcrygo-palatine (spheno-palatine) ganglion, passing 
jiack in jiala^ino-v.agiiial canal. 

The olfactory nerve : From the olfactory mucous 
membrane the olfactory nerves pass through the 
cribriform plate of ethmoid to reach the olfactory 
l)ulb. 

Vessels of nose : Facial artery supplies antero- 
inferior part of lateral wall, greater palatine antero- 
inferior part of septum; otherwise vessels accompany 
sensory nerves already described. 

THE LARYNX 

The larynx lies in the ffont and upper part of the 
neck, being placed below the tongue and hyoid bone 
and between the large vessels of the neck. It opens 
♦above into the pharynx and below into the trachea. 
In the middle line it is covered only by skin and 
cervical fascia; but laterally it is overlaid by the 
sterno-hyoid and sterno-thyroid, by the thyro-hyoid 
and origin of the inferior constrictor. Is composed of 
cartilages held together by ligaments, and moved by 
muscles, the whole being lined with mucous mem- 
brane. 

The cartilages of the larynx ; 

The thyroid cartilage is the largest; consists of 
two lamina; united in front at an acute angle, and 
forming the projection known as the laryngeal 
prominence (Adam's apple). 

Outer surface ; Shows oblique line, passing upwards 
and backwards, giving attachment to sterno-thyroid 
and thyro-hyoid muscles, and below oblique line to 
inferior constrictor. 

Inner surface : Presents in the middle line at the 
junction of right and left alae, the angle, to which are 
attached the root of the epiglottis, the 'ventricular 
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and vocal folds, the thyro-aryteiioid and thyro- 
epiglottic muscles. 

Superior border : Sinuous; connected to hyoid bone 
by thyro-hyoid membrane; the two borders meeting 
together anteriorly in the mid-line form thyroid notch 
above laryngeal prominence. 

Inferior border : ‘Near mid- line, connected with 
upper border of cricoid by crico-thyroid ligament, 
and by crico-thyroid muscle laterally. » • 

Posterior border . Thick and rounded, received in- ' 
sertion of stylo-, salpingo- and palato-pharyngeus • 
muscles, prolonged upwards into superior horn, 
which passes upwards, backwards, and mediaUy, 
having lateral thyro-hyoid ligament attached to tip; 
and downwards in.Io inferior horn, shorter, passing 
downwards, forwards, and medially, presenting on 
medial surface a small facet Which articulates with 
the cricoid by a synovial joint. 

I'he cricoid cartilage : Shaped like signet ring, deep 
behind {lamina) and shallow in front (arch). 

Outer surface : Anterior half gives attachment to 
cnco-thyroid muscles, and behind this to crico- 
pharyngeus ]iart of inferior constrictor. Postcri^h: 
half, broad and thick, presents ridge in middle line for 
attachment of some longitudinal fibres of oesophagus; 
on each side of ridge, a depression giving attachment 
to the posterior crico-arytenoid. At junction of arch 
and lamina a small facet for articulation with inferior 
horn of thyroid cartilage. 

Inner surface : Smooth, lined with mucous mem- 
brane 

Superior border : Inclines from the front, upwards 
and backwards, gives attachment anteriorly to the 
crico-thyroid ifgament, and laterally to crico-vocal 
membrane and lateral crico-arytenoid. Upper border 
of lamina has on each side an articular facet for ary- 
tenoid. Facet slopes downwards and laterally; 
downivard pull of vertical fibres of posterior crico- 
arytenoid causes descent and therefore mutual 
separation of arytenoids along these sloping facets. 

Inferior border . Horizontal; connected with ist ring 
of trachei^rty crico-tracheal ligament. 
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f Arytenoid cartilages : Are two small pyramidal 
cartilages, articulating with upper border of lamina of 
cricoid. 

Antero-lateral surface : Convex and rough, receives 
attachment of thyro-arytenoid muscle and vestibular 
fold. 

Posterior surface : Hollowed “ for attachment of 
transverse arytenoid muscle. 

» Medial surface : Narrow and smooth, covered with 
muefous membrane. 

‘ Base : Has concave facet on under surface which 
articulates with the cricoid cartilage, forming a gliding 
synovial joint. 

Muscular process : The lateral angle gives attach- 
ment to lateral and posterior crido-arytenoid muscles. 

Vocal process : The anterior angle, long and p>ointed, 
gives attachment to vocal fold (vocal cord). 

Apex : Looks backwards and medially, surmounted 
by the corniculate cartilagp. 

Comiculate cartilage : A small cartilage of conical 
shape, attached to the apex of each arytenoid cart- 
jjage, and giving attachment to theary-cpiglottic fold. 

Cuneiform cartilage : A small cartilage, one on each 
side, found in the ary-epiglottic fold. 

The epiglottis covers the superior aperture of the 
larynx; it is a leaf-shaped lamina of yellow clastic 
cartilage. 

Apex : Attached to angle of thyroid by thyro- 
epiglottic ligament. 

Base : Broad, rounded, and free; directed u])wards. 

Anterior surface : Covered in upper part by mucous 
membrane, which passes forwards as the median 
glosso-epiglottic fold on to the tongur; laterally the 
Itlteral glosso-epiglottic (pharyngo-epiglottic) folds pass on 
to the pharyngeal wall; below it is attached to the 
hyoid bone by hyo-epiglotiic ligament. 

Posterior surface : Covered by mucous membrane, 
concave from side to side, concavo-convex from 
above downwards; the convex part is known as the 
tubercle or cushion of the epiglottis. 

The LIGAMENTS and membranes of the larynx are : 
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The thyro-hyoid membrane: Thickened in the mid- 
line as the median thyro-hyoid ligament, passes from* 
the upper border of Jhe thyroid cartilage to the upper 
border of the posterior surface of the hyoid bone; 
between it and the posterior surface of the body of 
the hyoid bone is a synovial bursa. It forms the 
base of the piriform fgssa and is pierced by the superior 
laryngeal vessels and internal laryngeal nerve of each 
side. - , 

The lateral thyro-hyoid ligament, the posterior 
edge of the preceding, passes from the superior horn < 
of the thyroid to the tip of the greater horn of the 
hyoid bone. In it is found a small cartilaginous 
nodule, the cartilago triticea. 

The crico-vocal membrane (conus elasticus) is 
attached below to the upper border of the criccud arch. 
Above, it is attached anteriorly to the d(‘cp surface of 
the fused akr of the thyroid cartilage constituting the 
crico-thytoid ligament, and, posteriorly, to the vocal 
process of the arytenoid, between tliese attachments 
its border is free and constitutes the vocal ligament 
(phea vocahs). 

'J'h(‘ quadrate membrane encloses the vestibule and* 
se})arat('s it from piriform fossa of pharynx. Attached 
anteriorly to margin of lower half of e])iglottis and 
posteriorly to corniculatc cartilage and vocal process 
of arytenoid. Short lower margin free, forms ven- 
tricular fold (“ false cord "). Tong upper margin also 
free, forms ary-epiglottic fold. 

The Interior of the Larynx 

The inlet of the larynx is the oval, nearly vertical 
communication #with the pharynx. It is bounded 
in front by the epiglottis, behind are the summits 
of the Arytenoid cartilages and corniculatc cartilages, 
and, laterally, the ary-epiglottic folds. 

The cavity of the larynx extends from the inlet to 
the lower border of the cricoid cartilage. It is divided 
into three parts by two projecting folds on either side: 
the ventricular and vocal folds (false and true vocal 
cords). above the ventricular folds is the 
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vestibule. The space between tjie vocal folds is the 
Vzwa glottidis. 

The whole is covered by mucous membrane; over 
the true cords this is lined by stratified squamous 
epithelium, but below this it is columnar ciliated. 

The voc^ fold (true vocal cord), one on each side, 
is attached in front to the angle of the thyroid 
cartilage, and behind to the anterior or vocal process 
at the base of the arytenoid cartilage. It consists of 
the Wipper free edge of the crico-vocal membrane 
covered by firmly adherent stratified scjiiamous 
epithelium. 

ijThe ventricle of the larynx is the fossa between the 
ventricular and vocal folds; the anterior part of Ccich 
is prolonged upwards between the vestibular fold and 
the lamina of the thyroid cartilage into a pouch, the 

saccule. 

The arteries of the larynx arc the laryngeal branches 
of the superior and inferior thyroid, supplying above 
and below vocal folds respectively. 

Nerves — Internal laryngeal: Supplies mucous mem- 
brane above true vocal cords. 

* Recurrent laryngeal: Supplies muscles (exce])t crico- 
thyroid) and mucous membrane below vocal folds. 

External laryngeal: Supplies crico-thyroid muscle. 


The Intrinsic Muscles of the Larynx 
(sec Fig. 66) 

Crico-thyroid — Origin : Lateral surface of cricoid 
cartilage. 

Insertion : Lower border of ala of thyroid and front 
of inferior cornu. 

Action : Elongator of cords «• 

' Thyro-arytenoid — Origin: Inside thyroid cartilage, 
from junction of alae just lateral to attachment of 
vocal cord. Lies in vocal fold. 

Insertion : Lateral surface of arytenoid. 

Action : Shortens cords. 

Fosterior crico-uytenoid — Origin : Oval area on 
either side of mid-line on back of cricoid. 

Insertion: Muscular process of arytenbiib 
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Action : Abductor ofi,cords. In man this is chiefly 
by drawing arytpnoids down (and therefore apart) 
alon*g the vsloping facets on cricoid lamina; very slight 
rotary effect on arytenoids aids in enlarging rim a 
glottidis. In many animals rotary movement pre- 
dominates. 

Lateral crico-ar^eaoid — Origin : Upper border 
of lateral part of cricoid. 

Insertion : Muscular process of arytenoid. 

Action : Adduction of*cords by rotation forwards bf 
muscular ])roccss. 

Transverse arytenoid — Origin : Back of one ary- 
tenoid. 



Fiu 66 — Diagrammatic Plan of Larynx to show Intrinsic 
Mi;sc LKS. 

Tue left side shows the muscles; the arrows on the right side 
indicate then actions (see summary below). 

Insertion : Back of other arytenoid. 

Action : Approximates arytenoids, adducting the 
cords. 

Ary-epiglottic fnuscle : Posterior to transverse 
arytenoid. 

Origin : Back of arytenoid. 

Insertion : Side of epiglottis on o^^posite side, 
becoming attached to corniculate and cuneiform 
cartilages. 

Action : Sphincter; closes aperture of larynx by 
approximating arytenoids to tubercle of epiglottis. 
All these^re supplied by nucleus ambiguus, the 
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crico-thyroid via external lai^yngeal nerve, and the 
others via recurrent laryngeal. , 

Summary 

1. Cords lengthened by crico-thyroid, shortened by 
thyro-arytenoid. Tension of cords is a function of 
the tonus of thyro-arytenoid. » 

2. Cords opened by posterior crico-arytenoid, 
whose upper horizontal fibres rotate arytenoids 
(Rg. 60 ) and whose vertical fibres separate arytenoids 
bodily from each other (p. 355). Cords closed by 
lateral crico-arytenoids (opponent of rotary fibres 
• of posterior crico-arytenoid) and transverse ary- 
tenoid (opponent of vertical fibres of i)osterior crico- 
arytenoid). 

3. Inlet of larynx closed by ary-epiglottic muscles. 

THE TRACHEA 

The trachea extends from the lower border of the 
larynx (opposite the lower border of 6th cervical 
vertebra) to the level of the 5th thoracic vertebra, 
there dividing into the two bronchi. In length it 
measures 4^ inches. 

The tube is extensile, being made of fibro-clastic 
tissue, and it is kept from collapsing during inspiration 
by hyaline cartilages. 

The cartilages, from sixteen to twenty m number, 
are U-shaped, open posteriorly; the posterior free 
ends are connected by unstriped muscle (trachealis 
muscle) . 

The trachea is lined by respiratory mucous mem- 
brane (containing mucous and serous glands) and 
lined with ciliated columnar epithelium. 

Blood supply is by the inferior thy.oid artery, wlpch 
carries sympathetic fibres from middle cervical gan- 
lion. Parasympathetic supply is via both rbeurrent 
laryngeal nerves and right vagus. 

Relations : In the neck these are symmetrical. 
Clasped laterally by lobes of thyroid gland down to 
6th ring, carotid sheaths below this. Isthmus of 
thyroid gland adherent over 2nd, 3rd and 4th tracheal 
rings. lYetrachcal fascia, containing iiiL’-ior thyroid 
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plexus of veins, * covers it below isthmus. Pqs- 
.teriorly lies i»he oesophagus, with recurrent laryngeal 
nerves in the groc?ve between the two. In the thorax, 
asymmetrical. On left, apex of lung and vagus 
separated by arch of aorta and its branches (left 
common carotid and subclavian). On right, vagus 
and right apex. 111 fcontaet — at lower extremity azygos 
vein arches over vagus and trachea to enter superior 
vena cava. Left recurrent laryngeal nfjrve in tracHeo- 
ocsophagcal groove.* (Esophagus lies in contact with 
trachealis muscle in both neck and superior medias- 
tinum 

The right bronchus, less than 2 inches long, is shcA'ter, 
more vertical in direction (25 degrees), and of larger 
calibre than the left. It passes to the root of the 
corresponding lung, lying at first above and then 
behind the right pulmonary artery. Before reaching 
the pulmonary artery it gives off a branch to the upper 
lobe of the right lung, tlxi upper lobe bronchus, and the 
vena azygos arches forwards above it. 

The left bronchus is more than 2 inches long, and 
passes downwards (at 45 degrees) under the arch of Jhc 
aorta to the root of the left lung, joining it at the level 
of the upper border of Otii thoracic vertebra. Behind 
it are the cesophagus, thoracic duct, and descending 
aorta. It lies at first behind the bifurcation of the 
pulmonary trunk, and then below the left pulmonary 
artery. 


THE LUNGS AND THE PLEURiE 

The lungs, two in number, occupy the whole of 
the thorax except the mediastinum, which separates 
them from &,ch other. They are conical in sh^pe, 
ancl are covered with pleura. Each lung is free 
except at the median part or root, where it is attached 
to the blood vessels and bronchi. 

The pleurae are two serous sacs enclosing and in- 
vesting the lungs. Each pleura consists of visceral 
and parietal lavers. The visceral layer covers the 
lung, ai)^#the parietal layer lines the inner surface of 
th^ch^t-wall, the upper surface of the diaphragm. 
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and the sides of the pericardium awd superior medias- 
tinum. The visceral layer of each ploura becomes 
continuous with the parietal layer in front and behind 
the root of the lung; and below the root a fold, the 
pulmonary ligament, extends downwards along the 
medial surface of the lung. It provides a " dead 
space " for distension of the pulmohary veins. 

Sarface-markmg of pleoree : The limits of the 
parietal pleurae*'are as follows: Each extends upwards 
above the medial end of the clavidle for more than an 
inch. This is a measure of the obliquity of the 
thoracic inlet, and marks the uj^ward projection of the 
innet border of the first rib. From this each pleura 
passes downwards and forwards to the posterior aspect 
of the sterno-clavicular joint and meets its fellow m 
the mid-line at the manubrio-sternal articulation ; they 
pass down together to level of 4th costal cartilages, 
where the right pleura passes vertically to level of 
6 th right costal cartilage in mid -line; then laterally, 
crossing loth rib in mid-axillary line; then back- 
wards along nth rib to reach spine at neck of 12th 
rib. At level of 4th costal cartilage the left pleura 
arches laterally, leaving part of anterior surface 
of pericardium uncovered, and lying about f inch from 
the left margin of sternum, to reach 7th left costal 
cartilage, below which it follows same line as on right, 
but is placed at a slightly lower level. 

Note. — Projection of pleura above medial end of clavicle 
and Erst nb is due to obliquity of thoracic inlet; apex of lung 
does not project out of inlet when viewed from the side. 


The Lungs (Fig. O7) 

Each lung is cone-shaped, with the bast' downwards 

T^he apex projects upwards behind the medial f of 
clavicle and anterior scalene muscle (see note above). 
Above the first rib, the first part of the subclavian 
artery lies in front, being separated from it by the 
pleura. 

The base is concave, resting upon the diaphragm. 

The costal surface is convex, and correspo^^d3 to the 
chest wall. 
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The medial surface's concave, corresponding in par^ 
to the convex ^outer surface of the pericardium It 
ptesents abqut its middle, and towards the posterior 
part, a slit, the hilum of the lung, where the bronchi 
and vessels pass in to form the root. 

The anterior border is thin, and overlaps the peri- 
cardium, and presents on the left side a notch 
produced by the heart (cardiac notch). 



Fig. 67. — The Mediastinaj. Surfaces op the Lungs, show- 
ing THE Markings made bv the Mediastinal Struciures. 

The posterior border is rounded, and occupies the 
groov^e by the side of the vertebrae. 

Fissures and Lobes : The left lung is smaller and 
parrower than«ithe right, and is divided into an upper 
and lower lobe by a fissure, which passes upwards add 
back^rards from the anterior border nearly to the root. 
Small tongue of upper lobe between this fissure and 
the cardiac notch is known as the lingula. It 
corresponds with the middle lobe of the right lung. 
The right lung is larger and shorter than the left, and 
is divided into three lobes (upper, middle, and lower) 
by two iT^ifres. One fissure passes obliquely from the 
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costal surface upwards and medially nearly to the root, 
4 'nd the second passes horizonta'lly from the middle 
of the first, forwards to the anterior fiorder, cutting 
off a middle triangular lobe. 

The roots contain the bronchi, pulmonary arteries 
and veins. Here lie also the pulmonary plexuses, 
bronchial arteries and veins and the hilar lymph 
glands. Disposition of bronchi and pulmonary 
v(5^sels m cut ^surface depends on level of section (see 
•Fig. 68). On right, bronchus to upj^cr lobe stems 
.from right main bronchus outside lung root. On 
left, undivided bronchus enters the lung. Pulmonary 
artery lies above each bronchus, then spirals down 
behind it. Upper and lower pulmonary veins he 
lowest, just above closed fold of* " pulmonary liga- 
ment " (Fig. 67). 

The Bronchial Tree. Mam bronchus supplies whole 
lung. Each lobar bronchus supplies a lobe. Eight 
upper lobe bronchus branches from main bronchus 



Fig. 68. — The Segment.\l Bronchi. 


I. Apical. 2. Posterior. 3. Anterior. 4. Lateral on right, superior 
on left. 5. Medial on right, inferior on left. 6. Apical of lower 
lobe. 7. Medial basal. 8. Anterior basal. 9. I^eral basal. 
10. Posterior basal. 
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outside lung. Midcjle lobe bronchus steins off withiji 
the lung. Jn^left lung, upper lobe bronchus arises in 
Common with bronchus to lingular lobe within the 
lung (lingular lobe is counterpart of right middle lobe). 

Segmental bronchi. Each lobar bronchus gives off 
segmental bronchi. Upper lobe has three segments, 
their bronchi on tlTK} right being apical, posterior and 
anterior, all coming ofl together. On the left, upper 
lobe bronchus divides into apico-postcrukr and anterior, 
former cpnckly dividing into apical and posferiorr 
Middle lobe has two segments. On the right these ar<? 
lateral and medial. On the left lingular lobe has 
superior and inferior segments. I ovver lobe has iive 
segments. Apical bronclius to lower lobe is first 
posterior branch ftom bionchial tree (so iiis])ircd 
iicpiid, in recumbency, entc’S here). Lower lobe 
bronchus then aerates medial (small on left), anterior, 
lateral and posterior basal segments. (Eig. 68). 


EDI ASTINU M (Fig. 69) 

The^j^edia^inuin is, ^^iedy s pea ki ng, t he septum 
between fF e tw ^u ngs^ but tlie name is i n ge n eral 11 ^ 
for the spare b etween th e two ple ural sacs: it extenc^s 
from the sternum in TronJ to 

bHui1dT^'3 rffd^ Tml^ The " Oioracic inlet above to the 

ci^hmgiii.b.d£w . 

por descriptive ]nir p oses it_i§ d^v^ded into a superior 
■ in ferior"^ Ji aatin uinj and ^l;£..latter is agala 

s jibdi vid ?d into anterior^-Jiiiddle. .and po steri or. 

The superior m ftdiMti qnm is the_ space above th e 
jpcricardium ^^c tend ing _ upw ard&.jto> -t he .- r oot of^ t he, 
geek . * 

^^ndarie s : 

^^Supertorl Thoracic inlet. 

^ Inferior : Plane passing from lower border of bo dy 
of dth thor^ ic~ve HeBr a Tn the of Mtfy 

Md manubriu m oTstCTn um. 

^interior : Manubrium" and origins of stemo-hypid 
and^tejj^ w»-thvroi d muscle s. 
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^ Posterior : First four thoracic ^ vertebrae. Lnd lower 
ends of longi cervicis.^ ^ 

Laterally : ffhe parietel -Qr-..pi§d.i4jltinal , pleura j 
passing back if bm posWior surface of' sternum {o 
vertebrae. (J) C3> ® . 

Contents : Trachea (lower end), rosophagus^^horacic 
duct^arch of the aort^ innominate artery, <^thoracic 
part of left carotid and subclavian arteries, innomin- 



Fig. 69. — OuTLiNB of the Mediastina. 

Note also the level of the top of the sternum {T JJ) and of 
the angle of Louis (T in terms of vertebrae. 

' ® ® 

ate veins, UPpei" part ol superior vena cava,' both 

phrenic andS^agus nerve @eft recurrent laryngeal a nd 
) the cardiac nerves, lymphatic glands and remains of 
thymus gland. ^ (§P 

The anterior mediastinom is the space between the 
two pleurae in front of the pericardium; it is narrow 
above, but broader below. 
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Boundaries : 

Anterior : Sternum, with 5th, 6th, and part of 7>h 
left costal cartilages, transversus thoracis (sterno- 
costalis), and left mternal mammary vessels. 

Posterior : Pericardium. , ji ^ . 

Laterally : Pleura. 

(Contents : Anterior mediastinal glands. Thymus. 

The middle medlaatinum contains the pericardium 
with its contents, the phrenic nerves and accompany- 
ing vessels, the arch of the vena azygds, the rootsf of 
the lungs and bronchial lymphatic glands. 

^ The posterior mediastinum lies behind the pen- 
cardiiim and diaphragm. 

Boundaries : • 

Anterior : Pericardium and roots of lungs, and dia- 
phragm (below)T~“* 

' 'Posterior : Vertebral column, from the lower border 
of the 4th to the 12th thoracic yertebra. 

Laterally : Pleura. ) 

Inferior ; Diaphragm . « 

Superior : Plane passing forwards from lower 
border of 4th thoracic vertebra. 

Contents: Descending thoracic aorta and some 
/ its right intercostal branches, oesophagus, vagi 
and splanchnic nerves, the azygos and hemi-azygos 
■veins, thoracic duct, and posterior mediastinal glands. 
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The Urinary Organs 
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Relations : The relations of the two kidn'iys differ, 
somewhat; each is placed so that its anterior surface 
Jooks laterally and the posterior medially, the upper 
end being nearer t»he mid-line than the lower. Each 
kidney is partly covered on its anterior surface by 
peritoneum. 


Relations of the Right Kidv^ey. 


A nterior. 

Rieht lobe of liver. 

2n(l part of duodenum. 
RiL»bt flexure of colon. 

(Of which the last two 
areas are non-peril oneal.) 
Coils of jejunum and right 
colic vessels. 


Posterior. 

• 

Diaphragm, separating it 
from pleura (Fig. 71)^ 
Quadratus liimborum. 

Psoas. 

Lumbar fascia. 
i'='th thoracic j 

Tlio-hypogastric I Nerves. 
Tlio-inguinal ) 

Subcostal vessels. 

12th nb. 



Fig. 71. — The Posterior Relations of the Kidneys, with 
Special Reference to the Diaphragm and Pleura. 

The right-hand diagram represents a vertical section along the 
line^marked x x in the left-hand diagram. 
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Relations of the Left Kidney 


A nteriof. 

Fundus of stomach. 
Postero-medial surface of 
spleen. 

Tail of pancreas 
Descending colon 

(Of which last two are 
j’ctro-pentonpal ) 
tjejunrm. 

JJpper left colic vessels. 


« 

Postprior. 

As on I'ight, extept that left 
kidney, lying rather higher 
covers iith rib 


Above each kidney is the suprarenal gland. 

The lateral border is convex, and is directed 
laterally and backwards. ' 

The medial border is concave, directed well forwards, 
and at the centre is the fissure or hilum, where the 
vessels enter and the ureter leaves, lying from before 
backwards as follows: renal ^vein, renal artery, ureter. 
Renal artery usually divides and enters hilum as three 
vessels, two in front and one high up behind pelvis. 
Aberrant artery from aorta to lower pole very common. 

Each kidney is surrounded by a loose connective 
tissue sheath (renal fascia) containing fat (renal fat) 


The Ureters 

Each kidney is connected with the bladder by a 
ureter, lo inches (25 cm.) long, which serves to convey 
urine to the latter visciis; the upper end of each ureter 
is exjianded, as the pelvis, which is divided into two 
parts called greater calyces’, these agUin are sub- 
divided into about 12 lesser calyces. Into ^hese 
calyces small papillcB project, which are the apices of 
the renal pyramids. These latter fonii the medullary 
sub.stance of the kidney, and are embedded in the 
cortical substance, which encloses them completely 
except at the papillae. 

Capacity of pelvis about 5 ml. 
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Relations the Ureter in the Abdomen 
Anterior, Posterior, 


Peritoneum.’ • 

Colic vessels. 

Testicular or ovarian vessels. 
Ileum and mesentery (right 
side). * 

Pelvic colon and mesocolon 
(left side) 


Psoas. 

Genito-femoral nerve. 
Common or external iliac 
artery. 


• » « 

The right ureter lies close to the lateral side of tlye 
inferior vena cava. 


In the Pelvis • 

In the male . E^ch ureter enters tlie pelvis by 
crossing the bifurcation of the common iliac artery. 
It then runs down to the ia''hial spine, along a line 
immediately in front of the internal iliac artery, and 
crossing the obturator nerve, ami the anterior branches 
of the internal iliac artex*y. It then turns medially to 
reach the bladder, and passes below the vas deferens 
just before entering the bladder. 

Note. — Surface-marking (for radiographic identihcatitu) ; 
a line along the tip.s of the lumbar transverse processes to the 
spine of the ischiuni ou to the pubic tubercle. 


In the female : Course is as above, but the ureter 
crosses the side of the cervix below the uterine artery 
and lateral to upper part of vagina, to posterior part 
of base of bladder, and ends as in the male. 

Narrowest })arts of ureter are (i) pelvi-ureteric 
junction, (2) at brim of pelvis and (3) at entrance to 
bladder. Calculus may be impacted at one of these 
three places. 


Thk Bladdkk 

The bladder receives the urine from the kidneys by 
the ureters. 

Position : In infancy it lies mostly in the abdomen. 
In the adult it lies in the pelvis behind the pubis: in 
the male in front of the rectum; in the female it is 
plac^^in front of the uterus and vagina. 
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The apex is connected to the umbilicus by the 
liiedian umbilical ligament (urachus) and by the 
lateral umbilical ligaments, the p^rt posterior to the 
urachus being covered with peritoneum. 

The body is uncovered anteriorly by peritoneum, 
and in front are the symphysis and body of the i)uL)is, 
medial pubo-prostatic ligaments aijd retropubic space. 
Supenorl}^ it is covered by peritoneum in the upper 
jiajrt, and is ip contact with the pelvic colon in the 
wiale,, and uterus in the female, and with small 
intestines in both. Crossing obliquely on the side of 
tlie bladder (vdien distended) is the lateral umbilical 
ligament, which marks the lateral limit of its ])eritoneal 
covering; below this tlie bladder is separated by loose 
connectiv^e tissue from the obtu»:itor internus and 
levator ani. The vas deferens crosses obluiiicly the 
lower part of the lateral surface along the medial side 
of the ureter and lateral umbilical ligament. 

The base is directed backwards and downwards. 

« 

Relations of the Base 

In the Male. 

diccto - vesical 
pouch of peri- 
toneum. 

Recto - vesical 

wnicn n is . . 

separated 

Vasa defercntia and 
\ seminal vesicles 

The neck of the bladder is the part continuous with 
the urethra, and is embraced in the male by the 
prostate. 

Rigaments: There are two sets of ligaments of the 
bladder — true and false. * 

The true ligaments are two anterior and two lateral. 
These are formed of pelvic fascia. The urachus 
is usually described as the 5 th or superior true liga- 
ment. 

The false ligaments, five in number, are formed of 
peritoneum ; there are two posterior (sa3^& «^enitaJ 



In the Female 
Rccto-utenne 
pouch. 

Cervix uteri and 
anterior va- 
ginal wall 
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folds), two lateral, and a median, the latter covering ' 
the urachus. They 'have been described on p. 349.* 

• Interior of the bladder : Upon the inner surface of 
the base of the l 5 ladder. just behind the urethral 
orifice, is a triangular smooth surface or trigone, with 
tlie apex looking forwards. It is bounded laterally 
by two ridges passing to the openings of the ureters, 
the posterior angles being formed by those openings, 
placed li inches apart; at its apex there is an eleva- 
tion, formed by th]j prostate, called* the uvi^la^ of % 
bladder, which is ij inches from the ureters. Oven; 
the trigone the mucous membrane is smooth, but 
everywhere else elevated upon the irregular mus- 
cular wall and is rugose. * 
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The Male Genital Organs 


' - THE PROSTATE GLAND 

The prostate gland surrounds the neck of the bladder 
and the first part of the urethra, which is placed 
neafer the anterior than the ])osterior surface of the 
gland. It resembles a horse-cliestnut in shape, witli 
the apex directed downwards It measures about 
inches across its base and ij inches in depth, 
and I inch from before backwards, and is held in 
position by the anterior true ligaments of the 
bladder (pubo-prostatic ligartients) . 

The prostate is perforated by the common ejacula- 
tory ducts (p. 379) which open into the floor of the 
prpstatic urethra. 

Relations : — 


AnUrior or 
Pubic Surface. 
Symphyus pubis. 
Anterior ligaments 
of bladder. 
Retropubic fat. 
Dona] vein of 
penis. 


Posterior 

Surface. 

Rectum. 

Recto - vesical 
fascia of 
Denonvillien. 

Laterally . 
Levator am. 


Base. 

Surrounds neck 
of bladder. 
Seminal vesicles. 
Vasa deferentia. 


Apex. 

Rests on sub- 
pubic part of 
panetal pelvic 
fascia. 


The prostate is surrounded by a sheath derived 
from the recto- vesical fascia and by ^he prostatic • 
plekus of veins, and is supported by the levator 2^ni. 


BULBO-URETHRAL GLANDS 

The bulbo-nrethral glands are two small round 
bodies about the size of a pea, placed behind the mem- 
branous part of the urethra, between thfr perineal 
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membrane and the parietal pelvic fascia. Their ducts 
are about i infh long, and {)ass forwards, piercing ' 
thfe perineal membra/ie, to open into the spongy part 
of the urethra. 


THE PENIS 

The penis is divided into a root, body, and glans 

The root is attached to the perineal n^mbrane, tp 
the pubic rami by tv»o strong j^rocesses, the cMira, 
and to the s^unph^sis pubis by tlie suspensory 
ligament. 

The glans forms the extremity; at its summit is tlje 
opening of the urethra, the external meatus ] passing 
from the lower maij'in of this is a fold of mucous 
membrane continuous with the yrepuce and called the 
frenulum. At the base of the glans is a projecting 
edge or corona, and behind that a constriction, the 
neck of penis; sebaceous inlands are found on both. 
The skin of the penis, attached to the neck of the 
glans, is doubled upon itself, forming the prepuce or 
foreskin. 

The body is the part between the root and the glansf 
the upper surface being the dorsum. 

The corpora cavernosa, placed dorsally, are two 
cylindrical columns connected together for the 
anterior Jths, the septum of penis intervening, but 
separated behind to foim the two crura, which are 
attached to the medial margins of the ischial and 
pubic rami; anteriorly the corj)ora cavernosa fit into 
the base of the glans. There is a groove on the upper 
surface for the dorsal vein of the penis and another 
groove on the lower surface for the corpus spongiosum; 
tJie corpora cifvernosa arc attached to the pubic 
sympjjysis by the susj)ensory ligament. * 

The corpus spongiosiim commences at the perineal 
membrane by an enlargement, the bulb, and runs for- 
ward in the groove on the under surface of the corpora 
cavernosa, expanding over their extremities to form 
the glans. The bulb lies below the perineal membrane, 
and is emlyaced by the bulbocavcrnosus (bulbo- 
spongio^^o) muscle. The urethra pierces the bulb on 
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its upper surface, and then runs^ forward in the middle 
*of the corpus spongiosum. 

THE MALE URETHRA 

The urethra in the male extends from the neck 
of the bladder to the end of the penis, and has a 
length of from 6 to 8 inches. It^ is divided into three 
parts, according to the structures through which it 
^as^es. ' 

(1) The prostatic part passes through the prostate 
gland from base to apex; this part is inches long 
and spindle-shaped; in cross-section it is horseshoe- 
shaped, with the convexity forwards. On the posterior 
wall is a longitudinal ridge, the \iYethral crest, and on 
each side of this promontory is a depression, the 
prostatic sinus, into w’hich the prostatic ducts open. 
Towards the anterior part of the urethral crest is a 
depression, the prostatic utricle, upon the elevated 
edges of which the ejacula^cory ducts open. 

(2) The membranous part extends from the apex of 
the prostate to the bulb, and is J inch long; it is 
fontained between the perineal membrane and the 
pelvic fascia, and is surrounded by the spliincter 
urethrai (p. 120). 

(3) The spongy part is contained in the corpus 
spongiosum and occupies the rest of the canal, being 
from 4 to 6 inches long; the portion contained in the 
bulb is somewhat dilated, and the ducts of the bulbo- 
urethral glands open on the floor; the canal enlarges 
again just behind the external meatus, which enlarge- 
ment IS named the fossa navicular is. The lumen of 
this part of the urethra i.s transverse, except at the 
meatus (its narrowest part), where it i;f vertical, hence 
tile spiral stream of urine. 

The floor of the urethra is sprinkled with Kicunce 
(orifices of glands) which open forwards ; one large one 
in the fossa navicu laris is called the lacuna magna. 

THE SCROTUM 

The scrotum contains the testicles si^spended by 
spermatic cords. The skin shows a medfc^?^ raphe. 
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and a fibrous septum divides the scrotal bag into t\vb 
cavities; the left half is longer than the right, so*the 
left testicle an gj> down lower, the left spermatic cord 
being longer than its fellow. 

Coverings of the testis in the scrotum : 

1. Skin 'I Common to 

2. Superficial ^cia and dartos muscle / both testes. 

3. External spermatic fascia. 

4. Cremaster muscle and fascia. 

5. Internal speynatic fascia, confinuous with tjie 

transversalis fascia. ^ 

6. Tunica vaginalis testis, forms a closed sac. It 
invests the body and epididymis of the testicle 
except behind, where the duct and vessels are attifehed ; 
It passes, lalci^Jly, a little between epididymis and 
body, forming the sinus of the epididynns. 

THE SPERMATIC CORD 

The spermatic cord consists of the vas deferens with 
artery to the vas, testicular artery and pampiniform 
plexus of veins (forming testicular vein above), sym- 

C athetic nerves, the artery to cremaster, the genital 
ranch of the genito-femoral nerve, lymphatics, 
together with some areolar tissue; it extends from the 
deep inguinal ring to the testis, passing in its course 
along the inguinal canal, from which it emerges by the 
superficial inguinal ring, and thence in front of the 
pubis to the scrotum The vas deferens is placed at 
the back of the cord, and may be recognized by its 
hard and cord-like feeling. 

Boundaries ’of the inguinal canal (see p. in). 


THE TESTES (Fig. 72) 

The testes are two glandular organs; each is sus- 
pended in the scrotum by the spermatic cord, which is 
attached to ^he posterior border. Each testis consists 
of two parts: the body, which is anterior, and the 
epididymis, placed posteriorly; to the lower end of this 
latt^ tde duct or vas deferens is attached. 
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' Coverings of the testis : 

K Serous or tunica vaginalis is ‘derived from the 
peritoneum. Strictly speaking, the ^tunica .vaginalis 
does not cover the testis itself, being attached all 
around to the tunica albuginea; t.e. there is only a 
parietal, and not a true visceral, layer. 

2. Fibrous or tunica albuginea coyers the body of 



Fig. 72. — Diagkammatic Sfxtion ok Testis to show thr 
Course of Spermatozoa from the Tuuijles of the 
Testis to the Vas Deferens. 

Namely: Seminiferous tubules — vasa recta — rete testis — vasa 
efferentia — tubule of epididymis — vas deferens. 

the testicle, seiuling in posteriorly a vertical septum 
the mediastinum testis; this latter gives off secondary 
processes or septa, which serve to separate I'he lobules 
of thorites tide. 

The epididymis is a long narrow body, consisting 
of three parts —viz. a superior portion projecting 
forwards on the upper end of the body, the head; a 
lower, the tail, with which the vas defe:ens is con- 
tinuous; and between these two, the body. The epi- 
didymis consists of a duct 20 feet long, exceedingly 
convoluted, and bound together by areolar tftsu^^it 
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receives the efferent ductules at the upper* part of 
the testicle. * • 

• The body of'the testicle consists of numerous lobules 
of pyramidal sha^e, which are formed by septa, 
mediastinum, and tunica albuginea, the base of the 
lobule being directed to the circumference of the testis, 
and the apex towayls the mediastinum. Each lobule 
contains one or more convoluted seminiferous tubules 
held together by areolar tissue. Each tubule com- 
mences near the bas<j, in a blind extrerAity, becoming, 
straighter near the apex; as they enter the m*edias- 
tinum, they coalesce together to form twenty or 
thirty straight tubules. 

The striiight tubules pierce the mediastinum &iid 
interlace to form the rete testis. 

Twelve to twenty tubules pass from the upper part 
of the rete as the efferent tubu'ies. 

The efferent tubules perforate tunica albuginea, being 
at first straight, then convoluted, and as the lobules 
of the epididynvs form tht head of the epididymis. 

The lobules of the epididymis open into the excretory 
duct at intervals (wdien unravelled) of about 3 inches. 

The vas deferens commences at the tail of the e.pi- 
didymis as the continuation of the duct of tne 
epididymis, and ascends in the spermatic cord through 
the inguinal canal and deep inguinal ring. Here it 
crosses the inferior epigastric artery, and, lying outside 
the peritoneum, passes medially to reach the medial 
side of the external iliac artery; then, lying on the 
lateral pelvic wall, it crosses the obliterated um- 
bilical artery (lateral umbilical ligament), obturator 
nerve and vessels, vesical vessels and ureter. At the 
base of the bladder it runs medial to the seminal 
^ vesicles and l«)ses contact with peritoneum. It dilates 
into the ampulla, being separated from the rec^m 
by fhe recto- vesical fascia; narrowing again at the 
base of the prostate, it unites with the duct of the 
seminal vesicle of the same side, and forms the 
common ejaculatory duct, which passes forwards 
through the prostate and opens on the edge of the 
orifice of the prostatic utricle into the prostatic 
urethr^ . • 



38 o ' MALE GENITAL ORGANS 

The Seminal Vesicles 

* The seminal vesicles are two sacculated pouches, 
placed between the base of the bl, adder in front and 
the rectum behind. They are pyramidal in shape, 
the upper end being the wider; anteriorly they 
converge to enter the prostate near the middle 
line. The corresponding vas deferens lies on the 
medial side. 
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The Female Genital Organs 


The external genital organs in the female are: thg 
mons pubis, the labia majora, the labia minora, the 
clitoris, the external orifice of the urethra, and the 
orifice of the vagina. The term vulva includes *the 
whole of these. • 

The mons pubis is the eminence in front of the pubis, 
covered with hair. 

The labia majora are two prominent folds extending 
from the mons to the perineum. Externally they are 
covered with hair and skin, internally with mucous 
membrane; the labia are joined together anteriorly 
and posteriorly, forming commissures. A small 
transverse fold of mucous membrane is found in ttie 
posterior commissure called the frenulum labiorum; 
the space between tins and the posterior commissure 
is known as the vestibular fossa. 

The labia minora arc two folds of mucous membrane, 
extending for indies downwards and laterally 
from the clitoris, finally losing themselves below' in 
the labia majora. They surround the clitoris, the 
upper folds forming the prepuce of the clitoris, 
the lower ones, attached to the glans, being the 
frenulum of the clitoris. 

The clitori::^ corresponding somewhat in structure to 
the penis, is placed just below the anterior commiss ire. 
It consists of two corpora cavernosa attached to the 
pubic rami by tw’o crura; the free extremity or glans 
is formed by the corpus spongiosum. Between the 
labia minora, and bounded anteriorly by the clitoris, 
is the vestibule, at the back part of which the external 
urethral orifice opens, being about i inch below the 
clitoris^ • 
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The bulb of the vestibule : A i\iass of erectile tissue 
lying deep to the labia minora, and , resting on the 
inferior surface of the perineal m/enibrane. 

Below the meatus is the orifice of the vagina, closed 
more or less in the virgin by the hymen, which is a 
duplicature of mucous membrane, generally semi- 
lunar in shape. After its rupture small elevations, 
hymeneal caruncles, remain. 

,The greater vestibular glands, analogous to bulbo- 
urethral glands in the male, are* situated on each side 
'near the entrance of the vagina, and their ducts open 
on the labia minora, external to the hymen. 

The urethra in the female is only i ^ inches long, and 
is adherent to the anterior wall of the vagina. The 
external orifice of the urethra 'opens between the 
labia minora, about an inch below and behind the 
clitoris. 

The vagina is a dilatable canal, the axis of which is 
naturally transverse, extending from the vulva to the 
uterus; the anterior wall is about 3^ inches and the 
posterior wall 4^ inches long. The upper end widens 
to receive the neck of the uterus, which it meets at an 
atigle anteriorly of about 90 degrees. 

The relations are : 

Anteriorly. Posteriorly. Laterally. 

Base of bladder. Perineum. Broad ligament 

Urethra. Rectum and anal and ureter 

canal Levator ani 

Recto- vagina] Sphincter vaginae 

pouch (upper (pubo- vaginalis), 

inch) 

There is a median ridge or raph6 on the mucous 
surface of both the anterior and posterior w'alls. The 
walls likewise present many transverse iidges or rugev.' 
The lower end of the vagina is embraced b)’ the 
sphincter vaginae (p 119). 

THE UTERUS (Fig. 73) 

The uterus or womb is a pear-shaped body, flattened 
from before backwards, placed in the pelyis between 
the bladder and rectum. The nulliparoui^^adult 
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uterus is about 2^ inches long, its long axis being* 
directed forwards dnd upwards in the line of tlfe 
axis of the pfelvis. Peritoneum covers the back of 
the uterus ’and extends down on to the vagina; 
anteriorly only the upper 5 of the uterus is covered. 
The peritoneum is reflected from the uterus to the 
sides of the pelvis, forming the broad ligaments. The 
uterus is divided, l*or the purpose of description, into 
three parts: — 

(i) The fundus is J:he broad upper eifd of the^boliy, 
convex in both directions and covered by peritoneun^. 



Fig. 73. — Diagram ok Uterus and ok the Contents op the 
Hroad Ligament. 

Note the iiri trr passing under the uterine aitcry close to the 
cervix 

(2) The ^extends from tlie fundus to the neck, 
narrowing as it approaches the latter; at the junction 
of the fundus and body is an angle to which the uterine 

• tube is attaclied; a little anteriorly to this the ro^^nd 
ligament of the uterus is connected; below and behind 
this the ovarian ligament is attached. 

(3) The neck or cervix uteri is surrounded below 
by the vagii^, into which it projects, forming a 
vaginal part, which presents a rounded opening, the 
os uteri, bounded by two thick lips, anterior and 
posterior, Df which the anterior is the thicker and the 
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posterior the longer. The recesses in front of the 
anterior and behind the posterioi' lips are the anteriof 
and posterior vaginal fornices, of which* the posterior 
is much the deeper, and is in direct coiitadt with peri- 
toneum (recto-vaginal pouch). 

The cavity of the uterus, flattened from before back- 
wards, is triangular in shape, the superior angles 
leading to the uterine tubes. Where the body joins 
the neck there is a constriction, the isthmus uteri. 

1 h^ ligaments are two anterior or utero- vesical, two 
posterior or recto-uterine, and two lateral or broad 
iigaments, all formed of peritoneum. 

Kecto-utcrine " ligaments ” are folds of peritoneum 
bounding the recto- uterine pouch (Douglas) . Beneath 
these folds are thickenings of pelvic fascia, forming the 
ulero-sacral ligaments. 

Tlae broad ligaments are formed of a double layer of 
peritoneum passing from the lateral margins of the 
uterus to the sides of the pelvis. Between the two| 
layers of this ligament on each side are the uterine^ 
tube, the round ligament of the uterus, and foeta^" 
relics, the ep-odphoron and par-odphoron, the ovar ® 
ar,d its ligament, uterine and ovarian vessels, nerve ^ 
and lymphatics. Below broad ligaments lie strong 
thickenings of pelvic fascia, forming the lateral 
ligaments of the cervix. 

The round ligament is a cord placed between th^<t 
layers of the broad ligament, extending from tl 
superior angle of the uterus to the deep inguinal ring, 
thence it passes into the inguinal canal to lose itself* 
in the labium majus. In the foetus it is covered for 
some part of the way in the inguinal canal by peri- 
toneum, the processus vaginalis \ this process ma^ 
persist. 

ce. 

o he 

The Appendages of the Uterus 

The uterine tubes (Fallopian tubes) are two ii 
number, placed in the upper margins of the broa 
ligaments, and about 4 inches in length. The cavi 
of each tube commences by a narrow orifice call' 
the pelvic opening, which lies at the bottom of 

ult 
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trumpet-shaped expansion, the infundibulum, th^ 
margin of which bears a number of irregular pro- 
cesses, the flints. ^ 

Where the tube joins the uterus it is narrow and 
termed the isthmus', between this and the abdominal 
opening is a dilatation extending rather more than half 
the length of the tube, termed the ampulla. 

The fimbriated extremity is closely fipplied to the 
tubal end and free border of the ovary, ajid is attached 
by the ovarian fimbria to the tubal end of the c^^ary. ■ 
The ovaries are two in number, and correspond to* 
the testes in the male; they are of a flattened ovoid 
fonn, vertically placed on the posterior surface of the 
broad ligament. The anterior border of tlie ovary 
IS attached to the broad ligament by the mesovartum 
'•.ontaining the ovarian vessels, the j)osterior border 
3 free. The upper pole is embraced by the uterine 
ube; the lower pole is attached to the upper angle 
f the uterus by the round^ ligament of the ovary. The 
nedial surface is free; the lateral lies in the ovarian 
}ssa between the internal and externiil iliac vessels 
d just in front of the ureter, on the obturator 
jrve. • 

The ep-oophoron lies between the uterine tube and 
vaiy, and the par-odphoron between the ovary and 
le uterus; they are remains of the Wolllian body 
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The breast (mammary gland) is rudimentary in 
lale and in female child. Cl land enlarges in female 
t puberty. IJhring lactation enlarges further. 
.3veloped gland consists of 15 to 20 lobules separated 
• incornplet(!^ fibrous septa that radiate out fro/n 
3 nipple. Each lobule opens by separate duct on 
le nipple, the duct being dilated into lactiferous 
nus just below surface of nipple. Nipple sur- 
unded by pink areola which usually becomes 
,jmancntly pigmented early in first pregnancy 
^‘gree of brownness depends on colouring of in- 
. idual). pontour of breast results from sub- 
caneQ^is fat, absent under areola and nipple. 
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Gland has no capsule. Lies in subcutaneous tissue 
over pectoralis major and serratus anterior, often 
sends axillary tail upwards over latter muscle. 
Overlies 2nd to 6th ribs, from side of sternum to 
anterior axillary line. 

Blood supply : Lateral thoracic, perforating 
branches of mtercostals and intevnal thoracic (mam- 
mary), especially through 2nd and 3rd spaces. 

Lymph drainage : Highly important (see p. 109)- 
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The Ductless Glands 


THE SPLEEN 

Not a ductless gland, but included here for c«in- 
veriience. Situated, m the left hypochondrium and 
epigastrium, is of an oblong, flattened form, the lateral 
surface being convex; on tlie medial surface is a 
vertical ridge dividing it into two parts, the posterior 
of which is applied to the lateral part of the anterior 
surface of the left kidney.^whilst the anterior receives 
the tail of the pancreas, and lies against the fundus of 
the stomach. Near this ridge is a fissure, the hilum, 
where the vesselo enter. The anterior border 
notched, and the inferior or basal surface is triangular, 
and rests on the phronico-colic ligament and the left 
llexure of the colon. It is covered, except at the 
hilum, by peritoneum, which here passes forwards 
and medially in a double line enclosing the vessels, as 
the gastro-splenic ligament, to the fundus of the 
stomach; behind the hilum two layers pass on to the 
left kidney as the heno-renal ligament. 

Relations — Lateral surface : Diaphragm, which 
separates it from the 9th, loth, and i rtli left ribs, 
Jung, and pleiira 

Medial surface — In front of the hilum : Fundus of 
stomach. Behind the hilum : Left kidney. Below the 
hilum : Tail of pancreas. 

Inferior surfyee : Phrenico-colic ligament and left 
fiexure of colon. 

Artery an^ vein : Sj^Ieiiic. 

Nerves : Branches from cceliac plexus. 
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DUCTLESS GLANDS 


r THE THYROID QLAND 

The thyroid gland is situated on ther upper part of 
the trachea, and consists of two lateral lobes united at 
lower part by isthmus, which lies over 2nd, 3rd, and 
4th rings of trachea and is covered by skin, super- 
ficial and cervical fasciae, and anterior jugular veins. 

Each lobe is pear-shaped, wiVh smaller end up- 
wards. 

’Enveloped* in pre- tracheal fascia, which strips 
.freely from gland except at poles (where vessels 
])erforate it) and between istlimus and trachea. 
Hence moves up and down with larynx in swallowing. 

‘Dimensions .-Vertical, inches; transverse, JincJi; 
thick, Jinch. 

Relations of lateral lobes : 

A ntero-laieral (convex) surface : Cervical fascia, 
sterno-inastoid, sterno-thyroid, sterno-hyoid, and 
omo-hyoid muscles. 

Postero-medial (concave) surface : lJpj)er six rings 
of trachea, cricoid and thyroid (below oblique line), 
crico-thyroid and inferior constrictor muscles, inferior 
thyroid artery, recurrent laryngeal and external laryn- 
geal nerves, oesophagus (on left side). 

Postero-lateral (convex) surface : Sheath of carotid 
vessels. 

Vessels : Arteries, superior and inferior thyroid, 
thyroidea ima; veins, superior, middle, and inferior 
thyroid 


THE PARATHYROIDS 

These are two small bodies on each side, situated at 
the back of the lateral lobes of the thyroid gland, 
within its capsule. The upper is about the level of 
the cricoid cartilage, the lower near the lowc^r pole 
of the thyroid. They are supplied by the posteiior 
branches of the superior and inferior thyroid arteries, 
which anastomose on the back of the thyroid gland. 

Upper (parathyroid IV) is developed from 4th 
pharyngeal ]:)Ouch, lower (parathyroid HI) from 
3rd pouch is pulled caudally during, descent of 
thymus from 3rd pouch. 
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THE THYMUS GLAND 

0 

The thymug gland attains its full size at about ty^o 
years, after- which, it gradually shrinks away. It is 
situated partly in the anterior mediastinum, and partly 
in the neck, reaching from level of 4th costal cartilage 
upwards on the trachea as high as the lower border of 
thyroid gland. It*consists of two lateral lobes with 
occasionally a middle connecting one. 

Relations of each lobe in early life : • 

A nterior: SternuiA as low as 4th costal cartllagci^* 
origins of sterno-hyoid and sterno-thyroid muscles. 

Posterior: Trachea, pericardium, and great thoracic 
vessels. • 

Base : Pericardium 
iMterally : Pleura, sheath of carotid. 

Medially : Opposite lobe and side of trachea. 


THE SUPRAfiENAL GLANDS 

are asymmetrical. Right is pyramidal and embraces 
upper pole of right kidney, left crescentic and eiti- 
braces medial bordei of left kidney above the hilum. 
The right usually has no peritoneum in front, but 
the left is covered in front bv peritoneum, except 
wlicre the pancreas crosses it. (Fig 70). 

Relations : 

Anterior — Ris^ht : Li\cr, inferior vena cava. Left : 
Stomach and h'sser sac of ])eritonoum, pancreas. 

Posterior : Diaphragm. 

Inferior : Top of kidney. 

^ Arteries : Relatively large, three to each gland — 
namely, the superior suprarenal from the inferior 
phrenic, the middle suprarenal from the aorta, the 
inferior suprarenal from the renal. 

Veins, one only on each side : Right into the inferior 
vena cava; th^left into the left renal. 

Nerves : Very numerous, from the splanchnic nerves 
through th^ coeliac and renal plexuses. 



390 DUCTLESS GLANDS ^ . ■( 

r 

PITUITARY GLAND 

See hypophysis cerebri (p. 222). Qccupies selJa 
turcica of sphenoid. Fossa roofefl m by. dura mater 
(diaphragma sella) ^ pierced by stalk of pituitary 
(infundibulum), which depends from tuber cinereum. 
Has optic chiasma above, cavernous sinus to each side 
and sphenoidal sinus below. Anterior larger and more 
vascular than posterior lobe. 
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Action of paradox, 44 
Aditiis ad antrum, 30) 

Alar synovial folds of the knee,- 
35 

Alveus, 233 

Ampulla of rectum, 337* 
of vas, 379 

Ampulla; of the semicircular 
canals, 305 

Anastomosis, cruciate, 172 
trochanteric, 169 
Angle, carrying, 22 * 

Ansa cervicalis, hypoglossi, 
259, 262 

Antrum, mastoid, 305 
t5nmpanic, 305 
Aorta, 131 

abdominal, 159 
arch of, 132 
ascending, 131 
thoracic, 133 
Aponeurosis, bicipital, 74 
of external oblique, 108 
of internal oblique, 110 
palmar, 84 
plantar, 103 
of the soft palate, 323 
of the transversus ab- 
dominis muscle, no 
Appendix, vermiform, 33O 
Aqueduct of cochlea, 306 
of midbrain, 270 
of the vestibule, 305 
Arch, coraco-acromial, 19 
palmar, ded)>, 157 
superficial, 159 
lAantar, 178 
Arches of foot, 43 
Artery, acromio-thoracic, 153 
of Adamkiewicz, 149 
antero-medisA ganglionic, 

145 

arcuate, 175 
auditon^ internal, 
auricular, anterior, 140 


Artery, deep, 14 1 

posterior, 139 
axillary, 152 
basilar, 145 
brachial* 154 • 

brachio-cephalic, f32 
bronchial, 133 
buccal, 142 
of bulb, 167 
calcanean, 177 
carotico-tympanic, 143 
carotid, common left, 135 
right, 134 
external, 136 
llllunial, I4i 
carpal, anterior, 156 
posterior, 156 
ulnar, anterior, 158 
posterior, 158 
central, retina, 144, 316 
cerebellar, anterior iji- 
ferior, 145 

posterior inferior, 149 
superior, 145 
cerebral, anterior, 145 
middle, 145 
posterior, 146 
cervical, ascending, 150 
deep, 152 
superficial, 15 1 
transverse, 15 1 
choroid, 145 
ciliary, anterior, 144 
posterior, 144 
circumflex fibular, 174^ 
humeral, anterior, 

154 

posterior, 154 
iliac, deep, 169 

superficial, 171 
lateral, 171 
medial, 172 
scapular, 154 
clavicular, 153 
of clitoris, 167 


39 * 
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Artery, coccygeal, 169 
t coeljac, 160 
colic, left, 163 
middle, 162 
right, 162 

communicating (ccrcbri) 
anterior, 145 
posterior, 145 
companion artery of 
sciatic nerve, 169 
coronary, left, 128 
• right, 1*^8 
oP corpus cavernosuin, 
167 

cortical, 145 

^ costo-ccrvical trunk, 152 
cremaster, 168 
crico- thyroid, 137 
cystic, i6i 
deltoid, 153 
dental, anterior, 142 
inferior, 142 
posterior superior, 142 
digital, palmar, 159 
(pedis), 175 

dorsal carpal an li, 159 
dorsalis lingua', 137 
nasi, 144 
pedis, 175 
penis, 167 
poUicis, 157 
epigastric, inferior, 168 
superficial, 171 
superior, 152 
ethmoidal, anterior, 144 
posterior, 144 
facial, 137 
femoral, 170 
fibular, circumflex, 174 
gastric, left, 160 
nglit, 160 

^ gastro-duodenal, 160 
-epiploic, left, 160 
right, 160 

genicular, descending, 173 
inferior, 174 
middle, 174 
superior, 174 
gluteal, inferior, 169 
superior, 170 
hallucis, magna, 176 
hepatic, 160, 342 


Artery, hypophyseal, 143 
iV;al, 162 
ileo-colic„ir)2 
iliac, circumflex, deep, 169 
* common, 164 
external, 168 
internal, 165 
ilio-lurnbar, 167 
inq'sivc, 141 
mfra-hyoid, 13G 
-orbital, 142 
-spinous, 150 
iiinominate, 132 
intercostal, anterior, 15 1 
collateral, 134 
posterior, 134 
superior, r‘)2 
supreme, 152 
interosseous, anterior, 15S 
common, 158 
posterior, 158 
recurrent, 158 
jejiiii.il, 162 
labial, inferior, 138 
superior, 138 
labyrinthine, 145 
lacrimal, 144 
laryngeal, inferior,! 50, 35^ 
sux:)crior, 136 
lingual, 130 
lumbar, 164 
malleolar, 175 
mammary, lutcnial, 151 
marginal, 163 
masseteric, 142 
mastoid, 139 
maxillary, 140 
mediastinal, 133 
mcdull iry, 140 
meningeal, accessory, 14 1 
anterior, 143 
inidiJde, 141 , 

l^os tenor, 149 
mental, 141 * 

mesenteric, inferior, 1O3 
superior, 161 
metacarpal, dorsal, 156 
paPnar, 157 
metatarsal, dorsal, 176 
plantar, 177 
i'uusculo-phi8 me, 152 
mylo-hyoid, 14 1 
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Artery, nasal, 144 1 

lateral, 138 • 1 

. of septenn, 142 i 

nutrient, 'of femur, 172 ! 

of humerus, 153 ! 

of tibia, 177 I 

obturator, 166 ; 

abnormal, ir)9 ; 

occipital, 138 • j 

eesopliapieal, 1^3, 15(1 
oj)hthalmi('., 14 j 
ovarian, 163 , ; 

jialatnic, asceiitliiifj, i ^7 
^^nreatcr, 142 
leaser, 1^2 

])aliiiar *ireh, 1 37 ' 

superlu'i.il, Ji9 . 

iiietaearpal, *37 

superlieial, 130 
jialpebral, 144 ! 

jiancrcatic, 161, 3^4 j 

pancreatico-duodoiial, ii>j I 

penis, deep, i ()7 | 

perforatiiif^, femoral, 172* 
foot, 178 

hand, superior, 157 
of interna! iinm- 

rnary, 131 

pcricardiaco-i)hreni<!, 151 
pericardial, 133 
I)orincal, transverse*, 107 
peroneal, 176 
petrosal, superior, 141 
pharyuf^e.il, asceiidiiif?, 
i 3 ‘J 

phrenic, iho 
plantar areh, 178 
lateral, 178 
medial, iyy 
metatarsal, 178 
Xiontmc, 1/^ 
popliteal, 173 
postero-lateral paiigliouie, 
146 

-medial ganglionic, 
136 

prmceps fiolLcis, 157 
lirofunda brachii, 155 
femoris, 171 
of tongue, 137^ 
pterygoid, 142 
pterygo-palatiiic, 142 


\rtery, piibi(', 166, 169 

pudendal, deej) extern.fl, 

171 

internal, 166 
superficial external, 
171 

pulmonary, 130 
left, 131 
right, 130 
radial, 155 

recurrent, 156 
radi.ilis iiidicis, 
ree tal, inferior, 167 
middle, ibs 
superior, 1(13 

reeuirent, intcrosst^oiis, 
posterior, 158 
radial, 156 
libial, 174 
ulnar, anterior, 158 
Iiostcnor, 158 
ren.il, 162 

relijue centralis, 144, 316 
sai ral, lateral, 168 
median, 1O4 
scrotal, 167 
septal posterior, 142 
sphcno-i>alatiiic, 142 ^ 
spinal, anterior, 149 
posterior, 149 
splenic, 161 

stenio-inastoid, 136, 139 
striate, 145 
stylo-mastoid, 139 
snbcl.ivian, left, i4() 
right, 146 
sublingual, 137 
submental, 138 
subscapular 134 
supra-hyoid, 137 
-orbital, 144 
-renal, 389 • 

inferior, 162 
middle, 161 
superior, iCo 
supra-scapular, 150 
-trochlear, 155 
tarsal, 175 

temi^oral, anterior, 140 
deep, 142 
inicidle, 140 
posterior, 140 
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* ■’tery, temporal superficial, 
140 

testicular, 162 
thalamO'Striate, 146 
thoracic, lateral, 153 
superior, 153 
thyro-cervical trunk, 149 
thyroid, inferior, 149 
superior, 136 
thyroidea ima, 133 
,tibial, anterior, 174 
, posterior, 176 
tonsillar, 138, 324 
tracheal, 150 
transverse facial, 140 
tympanic, 141 
ulnar, 157 

collateral, 155 
recurrent, 158 
uterine, 165 
vaginal, 165 
vas deferens, 165 
vertebral, 148 
vesical, inferior, 165 
superior, 165 
zygomatic, 140 

Articulation, acromio-clavicu- 
* lar, 17 
ankle, 37 
atlanto-axial, 8 
atlanto-occipital, 7 
of bones of the tym- 
panum, 303 
of carpal bones, 24 
carpo-metacarpal, 24 
chondro-sternal, ii 
costo-chondral, 11 
-vertebral, 10 
crico-arytenoid, 355 
-thyroid, 355 
elbow, 20 
<bip, 28 
knee, 31 
lumbo-sacral, 9 
mandibular, 13 
of the metacarpal bones, 
24 

metacarpo-phalangeal, 23 
metatarsal, 42 
metatarso-phalangeal, 43 
phalangeal, of fingers, 25 
of toes, 43 


Articulation, radio ulnar, 

•“ inferior, 22 superior, 
22 * 

sacro-iliac, 25 
shoulder, 18 
sternal, 12 
sterno-clavicular, 15 
-costal, II 
subtaloid, 40 
symphysis pubis, 28 
talo-calcaneal, 40 
I. -calcaneo - navicular, 

41 

tarsal, 40 

tarso-metatarsal, 41 
thumb, 25 
tibio-hbular, 36 
of v 3 rtebriE, 5 
wrist, 24 
Atrium, left, 127 
right. 123 

Auricle of the ear, 300 
of the heart, left, 127 
‘ right, 123 

Autonomic nervous system, 
284 

Axilla, walls of, 73 

Band, moderator, 126 
septo-margiiial, 126 
Bladder, 371 

ligaments of, 372 
lymphatics, 201 
Body, geniculate, lateral, 221 
medial, 222 
mamillary, 222 
pineal, 222 
Brain, 209 

membranes of, 2 37 
Breast, 385 

lymph drat^nage, 199 
Bronchus, left, 361 

right, 361 • 

segmental. 363 
Bulb, artery of, 167 
olfactory, 229 
of the ur^ythra, 376 
of the vestibule, 382 
Bundle, conducting, 129 
Bursa„.Uiacus, 88 
of knee, 35 
subacromial, 20 



Caecum, 336 

Calamus scriptonus, 214* 
Calyces of the l^liiey, 370 
Canal, adductor, 91 ^ 

anal, 338 
of cochlea, 306 
hyaloid, 317 
inguinal, in 
pudendal, 118 • 

semicircular, 305 
of spinal cord, 200 
spiral'of modiolus, y)f) 
of the tensor tynipaiii, 30 
Canaliculi, lacrimal, 310 
Capsule of lens, 317 
Cartilage, arytenoid, 35C> 
corniculate, 356 
cricoid, 355 , 

cuneiform, 356 
of the ear, 300 
semilunar (menisci), 35 
thyroid. 355 

Cartilages of the knee, 35 
of the larynx, 354 
of the nose, 3;, 1 
of trachea, 360 
Cartilage tnticca, 357 
Caruncle, lacrimal, 300 
Caruncles, hymeneal, 382 
Cauda equina, 205 
Caval opening diaphragm, iiO 
Cavurn trigerninale, 242 
Cerebellum, foirii of, 217 
lobes of, 217 
I^eduncles, 21b 
structure of, 217 
Cerebrum, division into lobes, 

225 

form of, 224 
interior, 230 
synopsis ofjtracts, 236 
• Cervix uteri, 3813 
Chaii>t>er of the eye, anterior, 

317 

posterior, 318 

Chiasma of the optic nerves, 
222 

Chordae teiidinea,^ 126 
Ciliary body, 314 
Circulus vasculosus, 4 
Cisterna, ceftbello-inedflllary, 

239 
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Cisterua, chyli, 195 * 

interpeduncular, 219 
Claustrum, 235 
Clitoris, 381, artery, 167 
j Cochlea, 306 

canal of, 306 
duct of, 307, 308 
nerves of, 308 
Colliculus, 220 
facial, 215 
Colon, 336 
Columns, aiiJI, 338 

of the fornix, 234 • 
of the spinal cord, 207 
(commissure, anterior, 223 
grey, of the cord, 206^ 
hipj'ocainpal, 234 
posterior, 221 
white, of the cord, 207 
Conjoined tendon, 110 
Conjunctiva, 310 
Connexus, intertendinous, 80 
mtcrthalainicus, 221 
Constrictors, pharynx, 328 
Conus elasticiis, 357 
medullaris, 205 
Cord, oblique, 23 
spermatic, 377 
spinal, 204 
Cords, vocal, 357 
Cornea, 313 

Corpora cavernoma, 375 
iiiainillana, 222 
quadrigcmma, 220 
striata, 235 
Corpus callosum, 229 
spongiosum, 375 
Crest, ampullary, 307 
vestibular, 305 
Crista teriiimalis, 124 
Crura of the diaphragm, 115 
of the penis, 375 
Cuneus, 228 
Cupola, 306 
Cusp, aortic, 127 
pulmonary, 126 

Decussation of the pyramids, 
214 

Dermatomes, 284 
Diaphragm, 115 
Diencephalon, 220 
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•Disc, acro/nio-claviciilar, 17 
, intcrpiibic, 28 
intervertebral, 
optic, 317 
radio-ulnar, 23 
sloriio-clavicular, 16 
tcniporo-iiiaiidibiilar, 1 5 
Duct, bile, 342 

of coclilca, 308 
coiiiinon hepatic , 342 
cystic, 342 
• jjariilatory, <>‘79 
' (*u(l jlyiiiphatic, p)7 

' lymphatic, 195 
iiaso-lacrimal, jit 
oaiu'Toatic, 3^3 
parotid, 325 
semicircular, 307 
sublingual, 32b 
subriiaiidibular, ^26 
thoracic, 195 
Ductus arteriosus, 130 
reunieiis, 307 
veiiosus, 340 
Duodenum, 33 ^ 

Dura mater, 237 

of the cold, 208 

liar, external, 300 
internal, 305 
middle, 301 

Ernincntia collatcralis, 225 
Endocardium, 128 
Endolymph, 307 
Epididymis, 378 
Epiglottis, 356 
Ep-ociphoron, 385 
Eversion of foot, 42 
Eye-ball, 31 1 
brows, 309 
Eye-lids, 309 

muscles c^f, 43 
structure, 309 

Falx cerebelli, 238 
cerebri, 237 
Fascia, bicipital, 74 
bulbi, 31 1 
cervical, 53 
clavipectoral, 69 
cremasteric, 377 
cribriform, 89 


Fascia, of the forearm, 73 
ilvic, 88 
lata, 89 , 

c^f the leg, 97 
luiiibar, ()2 
jialpebral, 310 
parotid, 325 
pelvic, 1 17 
Ijhacyngo-basilar, 327 
pretraclKial, 55 
pro vertebral, 54 
psoas, 88 

si 5 erm.Ltic, ext<;rnal, 377 
iiiteriial, 377 
trausversalis, no 
hascicuhis curu'.itiis, 20G, 212 
gracilis, 201), 210 
heuestrq, c'oclilc:e, 30 1 
vestibiili, 301 
]''jbrc‘s, arcuale, 21 i 

of the con' bell Li III, 217 
ol the cerebriuii, 23(1 
post-gaiiglionic, 28O 
. jire-gaiigiioiiic, 286 
jirojc'ction, 2 3() 
hihmi termiiialt;, 203 
iussure lor irilenor v'eiia cava, 

310 

lor ligaiuentiun teres, 340 
vemosum, 340 
Icjiigitudinal, 223 
tr.uis verse, 224 

h'lssures of the cercibellum, 217 
ol the cerebrum, 223 
c lioroid, 224 
of the cord, 203 
of the liver, 340 
ol the medulla, 209 
Idexure, duodeno-jejiinal, 334 
hepatic, 336 
splenic, 337 
Flocculus, 217 
Folds, glosso epiglottic, 3,*: 6 
pharyngo-epiglottic, 356 
rccto-uLerme, 345 
umbilical, 349 
I^'ollicles, lingual, 321 
Foramen ca'cA'm, 320 

for inferior vena cava, 116 
interventricular, 234 
ov^ile, 125 < 

Forceps, major, 230 
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J^'orccps, minor, 230 
Foreskin, 375 ^ 

Formatio reticujj^ns, 207 
Fornix, 233 

Fossa, cubital, 79 • 

tor gall bladder, 34 1 
ischio-rectal, 118 
navicularis, 370 
ovalis, 125 • 

piriform, 328 
terminal IS of the urethra, 
376 • 

b'oss.e of abdoininal w.illf 34O 
I'\)\ea centralis, 31O 
h’()\ece of fourth ventricle, 2 14 
brciiuhiin of prepuce, 373 
of tongue, i20 

(iall bladder, 341 * 

Ciaiiglia, aiiLoiiuiiiic s\^leiM, 
288 

basal, 235 

cervical, inferior, 295 

middle, 295 < 

superior, 93 
collateral, 289 
emnial autonoiiiK , 289 
of glosso-pliaryngeal, 23.1 
lateral, 288 
lumbar, 29b 
sacral, 29O 
of spinal nerves, 203 
tennmal, 289 
thoracic, 29(1 
(laiiglioii, ciliary, I’-pi 
iiiipar, 297 
otic, 250 
jihremc, 298 
pterygo-palatuLie, 2*^5 
spheno-palatiiie, 245 
sjiiral, 309 
stellate, 2 g 9 
submandibular, 249 
trigeminal, 242 
of the vagus, 255 
vestibular, 308 

Genu of corpus callosum, 231 
liland, bulbo-ureMiral, 374 
labial, 32O 
lacrimal, 310 
lingual, 192 1 
mammary, 385 
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Gland, Mammary, Ifinphatics 
^ of, 199 

• molar, 326 

parotid, 325 
pineal, 222 
pituitary, 396 
prostate, 374 

lymphatics, 201 
sublingual, 326 
submandibular, 320 
suprarenal, 389 
tarsal, 3 A) 
thymus, 389 
thyroid, 388 
urethral, 37!) 
vestibular, 382 

Glands, lymphatic, axillary, 
193 

bronchial, 202 
eeivical, iQb 
< celiac, 201 
facial, deej), 19(1 
lenior.il, 203 
ili.ie, 201 
mgimial, 203 
intercostal, 202 
jiigulo-digastnc, 197 
juguJo-oinohyoid, 197 
mastoid, 19O 
mediastinal, 202 
popliteal, 203 
sternal, 202 
of stomach, 200 
submandibular, 19b 
submental, 19b 
suboccipital, 19b 
(ilaiis of the clitoris, 381 
of tlic penis, 375 
(Globus pallidus, 235 
Glottis, 357 

Grey ni.itter of the cord, 206 
(iyrus cinguli, 22b 
dentate, 230 
frontal, 226 
hippocampal, 229 
occipital, 227 
occipito-teinporal, 228 
precentral, 226 
rectus, 226 
temporal, 228 

Hamulus of spiral lamina, 308 
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*' Hand, fascial spaces, 84. 
Heart, 121 , 

Helicotrema, 306 
Hilton’s Law, 4 
Hippocampus, 232 
Humour, aqueous, 317 
Hymen, 382 

Hypophysis cerebri, 390 

Ileum, 335 
Incus, 303 

Indrusium griseurf:, 229 
'Infundibulum of the brain, 222 
' of frontal sinus, 333 
of right venLicle, 125 
of uterine tube, 385 
InseHion of muscles, 44 
Insula, 229 
Intestine, large, 335 
small, 333 

Inversion of foot, 41 
Iris, 314 

Isthmus, oro-pharyngeal, 323 

Jejunum, 335 
Joints (see Articulations) 
blood supply, 3 
, cartilaginous, i 
development, 3 
nerve supply, 4 
synovial, i 

Kidney, 368 

Labia majora, 381 
minora, 381 

Labrum acetabulare, 28 
glenoidale, 19 
Labyrinth, bony, 305 
membranous, 307 
Lacuna laterales, 188 
of the urethra, 376 
Lacus lacrimalis, 309 
Lamina, basilar, 308 

chorio-capillary, 314 
cribrosa sclera, 312 
fusca, 312 

spiral, of cochlea, 306 
suprachoroid, 313 
terininalis, 223 
Larynx, 354 

cartilages, 354 


Larynx, inlet of, 357 
icterior, 357 
ligament^ 35 
lymphatics,. 197 
miTscles, 358 
nerves, 358 
saccule of, 358 
vessels, 358 
Law, Hfltoii’s, 4 
Lens, 317 

Ligament, acromio-clavicular, 

17 

a'rar, of the knee, 35 
of the dens, 9 
ankle-joint, 39 
annular (orbicular) of 
radius, 22 
apif.al, 9 
arcuate, 33 

of diaphragm, 115 
atlanto-axial, 8 

accessory, 9 
transverse, 8 
-occipital, 7 
bifurcate, 41 
brojid, 349, 384 
calcaneo-cuboid, 42 
-fibular, 39 
-navicular (spring), 

41 

caiisiilar, of the elbow, 21 
of the hip, 29 
of the knee, 33 
of the mandible, 13 
of the shoulder, 19 
conoid, 17 
coraco-acromial, 19 
-clavicular, 17 
-humeral, 19 

coronary, of liver, 340, 
349 

cos to -clavicular, 16 

-transverse, lateral, 
II 

superior, 11 
cnco-thyroid, 357 
cruciate, 9 

of kCiee, 34 
cruciform, 9 
deltoid, 39 
elLbw, collate al, 21 
falciform, 340, 349 
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Ligament, gastro-splenic, 350 
gleno-humeral, 19 ^ 

of head of 29 

hyo-epi glottic, 356 
ilio-femoral, 29 * 

-lumbar, 27 
infundibulo-pelvic, 349 
mguinal, 108 
interclavicular, 15 • 
interfoveolar, in 
interosseous, of carpus, 24 
of* cuneiform bones, 
42 • 

of metacarpal bones, 

25 

of metatarsal bones, 
42 

of talus an^J cal- 
caneum, 40 
of the tibia and 
fibula, 37 
interspinous, 7 
in ter transverse, 7 
intra-articular (nb), 11 
ischio- femoral, 29 
lacunar, 108 
lieno-renal, 350 
longitudinal, of vertebrae, 
5 

of malleus, 304 
menisco-femoral, 35 
metacarpal, 24 
metacarpo-phalangeal, 25 
metatarsal, 42 
of neck of rib, 1 1 
oblique cord, 23 

posterior, of knee, 34 
of the patella, 33 
pectinate, of ihs, 313 
of the phalanges, 25 
phrenico-colic, 337 
plantar, 42* 
pybo-femoral, 29 
-prostatic, 372 
pulmonary, 362 
quadrate, 23 
radiate, 11 
radio-carpal, %4 
-ulnar, 22 

round, of the liver, 340 
of tie uterus, alV 4 
sacro-iliac, anterior, 26 


Ligament, sacro-iliac^ oblique, 
26 posterior, 26 ^ 
■ -spinous, 27 

-tuberous, 27 
spheno-mandibular, 13 
of spleen, 350 
spring, 41 
of stapes, 304 
sterno-clavicular, 15 
-costal, 12 

stylo-mandibular, 14 
supraspiilbus, 7 • 

suspensory, of lensf 317 
of penis, 375 
talo-calcanean, 39 
-fibular, 39 

thyrn-epiglottic, 356 * 
-hyoid, 357 
tibio-fibular, 37 
transverse, of the atlas, 8 
of the hip, 28 
of the knee, 35 
trapezoid, 17 
• I triangular, liver, 340, 
349 

of tubercle of rib, 11 
umbilical, 349 
vocal, 356 
wrist, 24 
Y of Bigelow, 29 
Ligameiita Hava, 6 
Ligaments, of the bladder, 372 
of the larynx, 356 
of the liver, 340, 349 
of the ovary, 384 
peritoneal, 349 
utero-sacral, 384 
of the uterus, 349, 383 
Ligamentum arteriosum, 130 
denticulatum, 208 
nuchx, 7 
patellae, 33 
venosum, 341 
Limbus, 308 
Linea, alba, 108 
splendens, 208 
Lingula (of lung), 363 
Liver, ligaments, 340, 348 
lobes of, 340 
vessels, 342 
Lobe, frontal, 225 
occipital, 227 
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Lobe, olfSctory, 220 
, ])arietal, 22O 

temporal, 228 ' 

Locus cdjnileiis, 215 
Lungs, 361 

Lympliatics of the .inn, i<)7 
of the axilla, 198 
of the bladder, 201 
of the breast, 199 
of the groin, 203 
of the head, 190 
f) of the inbisKiies, 200 
okthc lungs, 202 
of the mesenterv, 200 
of the neck, 

of the popliteal spa< e, 20 ; 
‘of the prostate, 2oi 
of the stomach, 2<»o 
of the thorax, 202 
of the uterus, 201 

Macula lutea, 316 

of the utricle, 307 
Malleus, 303 

Mcsitus, external auditorv, p^o 
Meatuses of the nose, 3s r 
Mediastinum of testis, 378 
, of thorax, 365 
Medulla oblongata, 209 
Membrana tectona, 9 
tynipani, 301 

MenibiMiic, atlanto-occipital, 
7 

cneo- vocal, 357 
hyaloid, 317 
intercostal, 113 
interosseous (forearm), 23 
(k'g). 37 
perineal, 119 
periodontal, 319 
quadrate, 3S7 
thyrohyoid, 357 
Membranes of the brain, 2 ^7 
of spinal cord, 208 
Meninges, 208, 237 
Menisci of knee, 35 
Mesentery, 348 
Mesocolon, pelvic, 349 
transverse, 349 
Midbrain, 219 

Modiolus of the cochlea, 300 
of face, 51 


ANATOMY 

• 

! Movement, bucket-handle, 13 
I pump-handle, 13 
I Muscle, abdu(;^or digiti miiiiini 
(foot), 85 
“ hallucis, 104 

pollicis, brevis, 8s 
longus, 83 
adductor brevis, 92 
t liallucis, 103 
J(mgus, 92 
magims, ()Z 
pollicis, 8 15 
.liHoiiciis, 75 
.n tu'ul.ins g("im, ()i 
ary-epigloLLii , 359 
.ir> tiMioid, Iraiis verse, 

139 . 

.nipt iil.iris, 47 
bitcps, 73 

ftmions, (}() 

of body wall (inorplio- 
logyb' 1 13 
br.iL'ln.ilis, 74 
, bratdno-r.idi.ilis, 80 
buccinator, 49 
l)ijll)0-cavornosns, 373 
biilbo-spongiosns, 119 
ciliary, 314 
coccygeus, 117 
compressor nans, 47 
constrictor, inftTUH*, 328 
lonstnctor, nudtll'', ^28 
superior, 328 
coraco-br.icln.dis, 73 
('oiTiigator, 40 
coslalis, (>3 
rosto-('ervi(.alis, 63 
creniastcT, 109 
<Tico-,ny teiiotd, lateral, 
359 

posterior, 35S 
-phafyiigeiis, 328 
-thyroid, 356 , 

deltoid, 71 

depressor angiili oris, 49 
labiJ infenorib, 49 
diaphragm, 115 
digastrnir' 55 
^dilator nans, 47 
pupiUiK, 315 
cfCctor spinaf/ 61 
extensor carpi radialis 
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Muscle, brevis, 8o longiis, 8o 
ulnans, 8i . 

cligiti 8i 

digitorum brevis, lo,} 
communis, Ro 
longus (foot), 97 
halhicis longus, 97 
inchcis, 84 
poll] CIS brcvii^ 83 
longus, 83 

lloxor brevis hallucis, 105 
• pollici*;, 85 
cari)i ratlialis, /T) 
ulnans, 77 
fligiti minimi, 85 

brevis (foot), 106 
<ligitorum acces- 
sorius, 105 
brevis (bfot), 10 j 
longus, lOT 
profundiib, 78 
siibliniis (super- 
ficial is), 77 
hallucis brevis, 105 ^ 
longus, 101 
pollicis brc'us, 85 
longus, 79 
gastrocnemius, 99 
gc'incllus inferior, 95 
•superior, 95 
{(<‘lll(j glossiis, 321 
-hyoid, *50 

gluteus ni.ixiiiius, 9^ 
iiiedius, gi 
miniiuus, 94 
gracilis, 93 
hyogJossiis, ?2i 
iliacus, 88 
il 10-cost alls, (>3 
infraspinatus, 72 
1 1 1 tercos t al, e x ten i.il ,113 
interrlfcl, 114 
^ mtimi, 1 15 
iutcrossei (liand) dorsal, 
86 

palmar, 87 
(foot) dorsal, 106 
pl^Aitar, 106 
mterspinales, 62 
mtcrtransversales, 63 
iiitracoital, 115 • 

ischio-cavernosus, i tg 


Muscle, latissimus dSrsi, 67 
^ levator angiili oris, 49 

I ani, 117 

labii superioris, 48 
supenons 

abeque nasi, 
48 

palati, 324 

palpcbr.c superioris, 
46 

scapuLc, 68 

levatore* costarum, ^15 
lingual, 321 # 

longissimus, 64 
longus, capitis, 59 
cervicis, 59 
liiiubncal (foot), 105 • 
(hand), 86 
massctcr, 51 
multilidus, () I 

X inylo-hyoid, 56 

oblique (abdominis) ex- 
ternal, 108 
inti'ruai, 109 
(o(uili) inferior, 318 
superior, 318 
obliqiius capitis, inferior, 
64 ^ 

superior, 64 

obtufritor extcnius, 91 
mt( rnus, 95 
occipito-frontalis, 47 
omo-hyoid, 57 
oppoiicns minimi digiti, 

85 

pollicis, 85 
orbicularis ociili, 45 
ons, 48 

p.ilato-glossus, 321 
pharyngeiis, 329 
palmans brevis, 85 
longus, 76 

pectineus, 93 • 

pectoral IS major, O9 
minor, 69 

Iieroneiis brevis, 102 
longus, 102 
tertius, 98 
plantaris, 99 
platysma, 45 
poplltCUS, TOO 

procerus, 48 
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Muscle, i^ronator quadratiis, I 
79 teres, 76 

psoas major, 87, minor, 
pterygoia, lateral, 31 
medial, 52 
piibo-vaginalis, 117 
pyramidalis, 112 
piriformis, 05 
quadratus femoris, 95 
lumbonim, 112 
quadriceps femoris, 89 
, rectus abdominis, in 
Q capitis anterior, 59 
lateralis, 39 
posterior, major, 

65 

' minor, 63 

femoris, 90 
inferior, 318 
lateral, 318 
medial, 318 
superior, 318 
rhomboid major, 68 
minor, 68 
risorius, 51 
rotatores spincC, 62 
sacrospinal is, 63 
salpyngo-pharyngeus, 330 
sartorius, 91 
scalenus anterior, 60 
medius, 60 
posterior, 60 
semimembranosus, 9O 
semispinalis, 63 
semitendinosus, 96 
serratus anterior, 70 

posterior inferior, 61 
superior, 61 
soleus, 99 

sphincter ani externus, 
118 

internus, 118 
palato - pharyngeal, 
330 

pupilke, 314 
urethra?, 120 
vaginag, 1 19 
spinalis cervicis, 64 
thoracis, 64 
splenius capitis, 61 
cervicis, 61 
stapedius, 304 


ANATOMY • 

Muscle, stemo-costalis, 115 
-hyoid, .37 
-mastoid, 33 
-thyroid, 57 
stylo-glossus, 321 
-hyoid, 56 
-pharyngeus, 329 
subclavius, 70 
sqbcostals, 113 
siibscapularis, 72 
supinator, 82 
supraspinatusi 72 
suspensory, of duodenum, 
334 

temporal, 31 
tensor, fascia) latfo, 94 
palati, 324 
tympani, 304 
teles major, 72 
minor, 72 

thyro-arytenoid, 358 
-hyoid, 58 
tibialis anterior, 97 
, posterior, 10 1 

trans versus abdominis, 
no 

perinei, 1x9, 120 
thoracis, 115 
trapezius, 66 
triceps, 74 

vastus mtermedius, 89 
lateralis, 89 
medialis, 90 
zygomaticus major, 49 
minor, 49 

Musculi papillares, 126 
pectmati, 123 
Musculus uvulae, 324 

Nerve, abducent, 250 
accessory, 237 
alveolar, 143, 248 
auditory, 233, 308 ^ 
auricular, ^eat, 261 
posterior, 252 
I of vagus, 256 

auriculo- temporal, 248 
axillary/ 2 66 
bronchial 257 
buccal of 3tn, 247 
t. of 7th, 

calcanean, medial, 280 
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Nerve, cardiac inferior, I INcrve, frontaJ, 243 • 

middle, 295 ^ 1 gastiic, 257 

plexn|s. 297 I I genito-femoral, 274 

• superror, 293 glosso-pharyngeal, 253 


from vagus, 157 
carotico-tympanic, 294 
carotid, 294 
cervical, first, 260, 261 
second, 260, 261 
transverse, 201 
chorda tympani, 249, 252 
ciliary, long, 244 
short, 244 • 

circumflex, 266 
coccygeal, 284 
cochlear, 253 
cutaneous, anterior, of 
neck, 261 
iiitoriiicdiate,*276 
lateral, lower (arm), 
268 

(thigh), 274 
upper (arm), 266 
cutaneous, medial of arm. 
266 

of forearm, 266 
of thigh, 270 
perforating, 278 
posterior, of arm, 269 
of fore anil, 269 
posterior, of thigh, 
278 

dental, inferior, 248 

anterior superior, 245 
middle superior, 245 
posterior superior, 

245 

descending branch of 
hypoglossal^ 2«59 
digastric, 252 
digital, median, 267 
plantJt, 280 
radial, 269 
• ulnar, 268 
dorsal cutaneous ulnar, 
268 

penis, 283 

dorsalis scajula', 264 
ethmoidal, anterior, 243 
posterior, 243 
facial, # 

femoral, 275 


gluteal, inferior, 278 
superior, 278 
hnemorrhoidail, inferior, 
283 

hypoglossal, 258 
ilio-hypogastric, 273 
inguinal, 274 
infra-orl^tal, 244 
infra-patellar, 276, 
intercostal, 271 • 

intercosto-brachial, 272 
mtermedius, 253 
interosseous, anterioi^ 267 
posterior, 269 
labial, 244, 283 
lacrimal, 242 
laryngeal, external, 256 
internal, 256, 358 
laryngeal, recurrent, 256, 
358 

superior, 256 
to latissimus dors’, 266 
lingual, 249, 255 
lumbar, 273 
mandibular, 247, 253 ' 
masseteric, 247 
maxillary, 244 
median, 267 
meningeal, 256 
mental, 249 

musculo-cutaneous (arm), 
267 

(leg), 282 
mylo-hyoid, 248 
nasal, 244, 245 

posterior superior, 
246 

naso-ciliary, 243 

-palatine, 246 • 

obturator, 274 
accessory, 275 
occipital, greater, 260 
lesser, 262 
third, 260 
oculomotor, 241 
oesophageal, 257 
olfactory, 240 
ophthalmic, 242 
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Nerve, op»tic, 240 

palatine, jp’cater, 246 
* lesser, 246 

palmar, cutaneous, 268 
palpebral, 245 
pectoral, lateral, 265 
medial, 265 
perineal, 278, 283 
peroneal, common, 281 
deep, 281 
superficial, 282 
, ])etrosal, deep, 246 
I external, 251 

superficial, greater, 

251 

lesser, 2*54 

« pliaryiiRcal 247, 254, 250 

plin'iiir, 2()2 

accessory, 265 
jilantar, lateral, 281 
plantar, medial, 280 
popliteal, lateral, 281 
medial, 279 

pterygoid, 246, 247, 248 
pudendal, 282 
radial, 2(19 
rhomboids, 264 
roots, spinal, 205 
sacral, 277 
saphenous, 276 
sciatic, 278 
scrotal, 283 
scrratiis, anterior, 205 
smu-carotid, 255 
spheiio-palatme, 245 
spinal, 259 
spinosiis, 247 
splaiichmc, greater, 29(1 
least, 296 
lesser, 29O 
splenic, 298 
stylo- hyoid, 252 
' subclavius, 2f)5 
subscapular, 266 
supraclavicular, 262 
-orbital, 243 
-scapular, 2(15 
-trochlear, 243 
sural, 280 

comiTiimicatmg, 281 
sympathetic, abdomen, 
297 


erve, neck, 293 

pelvis, 2x99 
thorai >7 296 
tcmporalj^ deep, 247 
• of facial, 252 
thoracic, 270 
long, 2O5 
thyro-hyoid, 259 
thyroid, 295 
tibial, 279 

anterior, 281 
posterior, *379 
tonsillar, 255 
ingerinnal, 241 
trochlear, 241 
tympanic,, 254 
ulnar, 288 
vaginal, 273 
va'gns, 255 ' 
vestibulo-coclile.ir, 2S 1 
zygomatic, 245 
zygoniatico-facial, 243 
-temporal, 243 
,Nodc, atrio-vi'iitricular, 129 
lymph (sec (il.md^ 
lymph) 

smu-atnal, 129 
Nodule, lentiform (mens), ^^04 
Nose, t,artilages, 351 
I (,oncha', 351 

meatuses of, 33 1 

I Notch, angular, 332 
! Nuclei of cerebellum, 217 
I Nucleus ambiguus, 213 
; amygdaloid, 233 

I caudate, 233 

I dentate, 218 

j dorsal, 206 

ICdingcr-Westphal, 2n 
hypoglossal, 215 
lentiform, 235 
piilposus,«»5 
red, 220 
reticular, 220 
salivatory, 215 
of tractus sohtarius, 216 
vagal, 215 
43 

(Esophagus, 330 

arteries of, 133, 150 
nirves of, 25^ 

Olive of medulla, 213 
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Omentum, ^catcr, 34 S * 

lesser, ^ 

OpiMiinp, sai^Nuioiis. 89 
f )prrcula, 22^ . 

Ora serrata, 316 • 

Orilice, atrio-V('iitn(.Ml.ii , 124, 
128 

Orif^in, noininon extensor, 80 
coininoii lloxor, 7 % 
of iiiuseles, 44 
Ossieles, aiiilitory, 30^ 

Os \iteri e^terniiMi, ^83 

internum, 38 • 

Otoliths, 307 
Ovanes, 383 

lyniiiii.iLies of, 201 

Pad, f.it (Ilavi isian), _*iS, ji 
Palate, liard, 32 3 • 

soft, 323 
P.uicreas, 34 3 
Papilla, diiodeaial, 331 
lacrimal, 309 

Papilla' ot llio toiu^iie, 320 ^ 

Paradox, action 0I, 44 
ParasyinpatlieLic ( iitllow, 2*10 
Par-ooplioron, 383 
Peduncles of the (cn-lielliini, 
218 

of the eerehnmi, 2i<) 
l'' «»is, 375 
IVneardiuiii, 130 
Perilymph, 303 
Peritoneum, 344 

of female jiehis, 345, 340 
of male pelvis, 3 f [ 

I’es hi|)|)0('ampi, 232 
I’liai yu\, 327 

Pia 111. iter of the .Inain, 2 >8 
of the cord, 208 
Pillars of the forinx, 233 
Pineal body, Jt2 
Plaiu', neuro-vascnlar, in) 
I‘lcm\t’, 361 
Jdexus, aortic, 299 
, brachial, 2O3 
cardiac, deep, 297 
super!' |ual, 297 
•^carotid, 294 
cawnious, 294 
cervicoi, 261 ^ 

choroid, 234 


r 

iMexiis, coccygeal, 2*3 
1 coeliac, 298 

f gastric, superior, 298 

hepatic, 298 
hypogastric, 299 
liimb.'ir, 273 
mesenteric, inferior, 299 
sii fierier, 298 
ajsoph.igo.il, 255 
patellar, 27!) 
pelvic, 299 
pharyngi.il, 293 
phrenic, 298 
prostatic, 299 
ptervgonl, 183 
piihnonary, 257 
re< tal, 299 
renal, 298 
sacral, 277 
splenic, 298 
subsartonal, 270 
suprarenal, 298 
testicular, 298 
tympanic, 25 f 
veitibral, 189 
vesical, 299 
\esieo-prosl.itie, 191 
Plic.i seimluiiaris, 309 
Pons, 21O 
Porta hepatis, 340 
Pouch, recto-nternie (l)oug- 
his), 315 
Precimeiis, 227 
! I^rcpucc, 375 

of clitoris, 38 1 
j Process, caudate, 311 
ciliary, 314 

Processus coehleanformis, 303 
vaginalis, 384 
Promontory, 301 
Pronation, 23 
Prostate gland, 374 
Pulvinar, 221 • 

Punctuin lacnnialc, 309 
l^iitamen, 235 
Pylorus, 332 

P)n-ainids, decussation of, 214 
of kidney, 370 
of the medulla, 214 
of the tympanum, 302 

Raphe, luylo-hyoid, 56 
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*T^aph6, pUlpebral (lateral), 45/ 
^ pharyngeal, 328 / 

* pterygo-niandibular, 50 f 
of the scrotum, 376 

Recess, epitympanic, 301 
pharyngeal, 328 
Rectum, 337 
Rete testis, 378 
Retina, 316 

Retinacula, liip-joint, 29 
peroneal, 103 

Refinaculum, ciiteiL^or (leg), 

r 98 

* (wrist), 75. 84 

ilexor (leg), 102 

Retinaculum flexor (wrist), 75 
Rhiuencephalon, 229 
Ridge, Passavant’s, 330 
Rima of the glottis, 358 
Ring, inguinal, deep, iii 
superficial, 109 
Root of the lung, 364 
Rostrum of corpus callosiim, 
230 

Sac, lacrimal, 310 
Saccule of the ear, 307 
of the larynx, 358 
S6ala tympani, 306 
vestibuli, 307 
Sclera of the eye, 3 1 1 
Scrotum, 376 
Septum, atrial, 122 

intermuscular, thigh, 89 
lucidum, 233 
nasi, 351 
of the penis, 375 
posterior, of cord, 206 
of the scrotum, 377 
of the ton^e, 323 
Sheath, femoral, in 
of the rectus, in 
• synovial (hand), 78 
Sinus, aortic, 132 
basilar, 18 1 
cavernous, 18 z 
coronary, 128 
of dura mater, 180 
intercavernous, iSi 
occipital,* 180 
paranasal, 352 
of pericardium, 130 


Sinus, petrosal, ir .erior, 181 
^ superiorii8i 
sagittal, ^^jrior, 180 
superior, 180 
sigmoia, 180 
spheno-parietal, 18 1 
straight, of the skull, 180 
transverse, 180 
vejiosus scleraB, 312 
Siiuff-box (anatomical), 84 
Space, quadrilateral, 73 
subarachnoid, i£3S 
Subdural, 238 
triangular, 73 
Spaces (palmar), 84 
Spleen, 387 
Splenium, 230 
Stapes, 304 
Stomadh, 331 
Strue, medullary, 21s 
semicirculans, 2 ^0 
Substantia gelatinosa, 20() 
nigra, 219 
.Sulci of brain, 224 
Sulcus, calcarine, 228 
central, 224 
cinguli, 224 
circular, 229 
collateral, 223 
hippocampal, 230 
intraparietal, 226 
lateral, 224 
oculomotor, 219 
orbital, 225 
parie to- occipital, 225 
postcentral, 226 
posterior median, of cord, 
206 

temporal, 228 
terminalis, 124 
Supination, 23 
Suprarenal glcKid, 389 
Symphysis pubis, 28 , 

SyncDondrosis, 2 
System, conducting of heart, 
129 r 

Tani® coli, 5 j 6 
Tapetum, 230 
Tarsi, 310 • ^ 

Teethp3i9 c 
Tegmentum, 220 
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Tela chor6i«a, 234 
Tentorium CT^bclli, 

Xestes, 377 ^ 

'fhalami, 221 * ^ 

'Phymus gland, 389 
Thyroid gland, 388 
Tongue, 320 

lymph drainage, 197 
Tonsil, 325 • 

lingual, 321 
J rabeciila? carne.x, 123 
Trachea, jfbo ^ 

Tract, rorebro-spinal, 213 
'Iract, ilio-tibiai, 89 
optic, 2^0 
solitaniis, 216 
spino-ccrebellar, 207 
'lYactus spiralis foraiyinosus, 

309 

'Free, bronchial, 364 
'I narigle, femoral, gr 
hypoglossal, 215 
lumbar, loq 
suboccipital, 65 
vagal, 215 

Trigone of bladder, 373 
Trigonum habenuhe, 221 
'Trunk, lumbosacral, 273 
pulmonary, 130 
sympathetic, 292 
thyro-cervical, 149 
Tube, auditory, 302 

pharyngo-tympanic, 302 
uterine, 384 
Tuber cincreuin, 222 
'Tubercle, curieate, 212 
gr^cilc, 211 
intcrvcnous, 124 
'Tiibules, efferent, -379 
' seminiferous, 379 
Tunica albiigji^a testis, 378 
vaginalis, 378 
Tym/ianum, 301 


Urachus, 372 
Ureftr, 370 
Urethra, female. 382 
O ^iife le. 37T) 
uTer 5^82 

liiliiciits of, 349, 38 3 
lymph«lics of, 20 r 
Utricle of the ear, 30‘> 


mltricle, prostatic, 3^6 
Vvula of bladder, 373 
I palati, 323 

Vagina, 382 

Vallecula, cerebclli, 217 
of tongue, 320 
Valve, anal, 338 
aortic, 127 
coronary, 128 
ileo-cipcal, 336 
mitral, ft 7 
pulmonary, 127 
tricuspid, 126 
V'as deferens, 379 
Vein, anastomotic, x>t>stf‘rior, 

179 * 

superior, 179 
auricular, posterior, 184 
axillary, 186 
azygos, i88 
basal, 179 
basilic, 186 
basi-vertebral, i8(i 
br.ichio-ccphaljc, 1M7 
bronchial, 189 
cardiac, anterior, 129 
great, 128 , 

middle, 128 
small, 128 
cephalic, 186 
cerebellar, 180 
cerebral, 179 
great, 179 
internal, 179, 233 
choroid, 179 
colic, 191 
diploic, 181 

dorsal, of the penis, 375 
emissary, 18 1 
epigastric, inferior, 193 
superficial, 192 
facial, 181 
femoral, 193 
frontal, 18 1 
gastric, ipr 
gastro-epiploic, 19 1 
gluteal, 194 
hepatic, 340, 343 
iliac, common, 194 
external, 193 
internal, 193 
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*■^0111, ilco-colif, 191 

iiifra-orbital, 183 ( 

iimoniiiiato, 187 
in tprcosl.il, left, 188 
riglit, 188 

jugular, anterior, 1H4 
external, 184 
internal, 184 
jugulo-cophalir, i8(') 
labial, 182 
lingual, 185^ 
lumbar, 189 ' 
iiu.mmary, internal, 187 
mastoid emissary, 181 
maxillary, 183 
jinedian, of the arm, 185 
basilic, 186 
cephalic, 186 
mesenteric, inferior, 191 
supcTior, !<)[ 
nasal, 182 
occipital, 184 
ophthalmic, 180 
ov.in.m, 190 
p.ilmar, i8() 
pancreatic, 3n 
penis, 375 
. pharyngeal, 185 
Xiopliteal, 193 
portal, 190, 343 
Iirofuncla of the thigh, m 
pufleiKlal, i<)t. 
pulmonary, 191 
radial, 185 
rectal, 192, 194 
renal, 190 

retromaiKiibul.ir, i.Sj 
‘'.iphenous, long, 192 
short, T9J 
spinal, 190 
splenic, 191 


Vein, striate, i 79 i^ 
L/iibclaviaii 7^7 
subnient.^i!,* 184 
supra-orbiL'al, 183 
-renal, 389 
I teiniior.il, 182 

I testicular, 190 

I thyroid, inferior, 187 

1 ' middle, 185 

I superior, 183 

I Libuil, anterior^ K) ^ 

I jiostei lor, 19 j 

1 uinbilieal (obliterate 

I 310 

I iiterini', 194 

vaginal, 191. 

, \'iTtebral, 185 

\e.ical, 194 

mcrliilhirv, 210 
V'eiia a/ygos, 188 

cava, infi'i'K^r, 189 
Vena, (,a\a, siijxTior, 18H 
hcnii.i/ygos, 1 88 
Vcmti R I(‘s of Llie br.iin, foui 
214 

later. il, 2 
third, 220 

of the heart, left, 127 
right, 125 

N'l'rrnis of ('ercliellum. 21 ) 
V'esiciil.i* seimnaies, ^8o 
\'eslibiile of till' t'ar, 30-, 
of the viilv.i, ^82 
V ineiila bievia, 79 
longa, 79 

\ itreoiis body, 310 
\hilva, 381 

/oiia, orbicularis, 29 
Zonule, cili. 11 y 317 










